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CARL  H.  SCHULTZ'S 

Mineral  Spring  Waters, 

INTRODUCED    SINCE    1 862    WITH    STEADILY    INCREASING    POPULARITY,     ANALYSED    AND    INDORSIE 

BY    THE    GREATEST    CHEMISTS    OF   THE    COUNTRY    AS    ABSOLUTELY     PURE,     RELIABLE    A^D 

IDENTICAL     IN     COMPOSITION     WITH     THE     NATURAL     SPRINGS     THEY     REPRESENT. 

USED   AND    PRESCRIBED   BY    THE    MEDICAL    PROFESSION    FOR    THE   LAST 

TWENTY-TWO    YEARS. 


CARBONIC  ACID  WATER  ;    pure  water,  acidulated  with  excess  of 

pure  carbonic   acid. 

ALKALINE     WATERS: 
VICHY.    Vichy  with  Lithia,  Lithia  Water,  Bilin,  Obersalzbrunn. 

MURIATED  ALKALINE   WATERS: 
SELTERS,   Ems  and   Gleichenberg. 

ALKALINE-SALINE   WATERS: 
CARLSBAD  and  MARIENBAD. 

MURIATED    WATERS: 
KISSINGEN,    HOMBURG,   SARATOGA. 

BITTER  WA  TERS  .• 
KISSINGEN  -  BITTERWATER,     Contains   Chloride    of    Lithium, 
otherwise  identical   with   Friedrichshall.     Dose — one-half  pint  or  more.     Pulina. 
Dose — one-half   pint    or    less. 

EARTHY  WATERS: 
WILDUNGEN    (Helenen-Quelle). 

CHALYBEATE   WATERS: 
SCHWALBACH,  Pyrmont,  Iron  Water,  Pyrophosphate  of  Iron 
Water. 

The  above  waters  are  the  best  representatives  of  each  class,  and  are  sold  in  quarts,  pints,  half 
pints,  jugs  and  siphons. 

All  corks  are  branded  with  my  Name  and  Trade-Mark. 

SELTERS,   also  VICHY   and    CARBONIC    ACID    WATER. 

having  become  popular  table  waters  on  account  of  their  sparkling  and  dietetic 
properties,  are  sold  in  quart  bottles,  in  cases  of  fifty,  at  very  low  rates. 

My    Mineral  Waters    are    kept    for    sale  by  Druggists,   Hotels,  Groceis 
Wine  and  Liquor  Dealers,  etc.      Address  orders  : 

76  UNIVERSITY   PLACE,  NEW  YORK. 


N.  B. — Pamphlets    containing    description    of    Mineral    Waters    sent    unon    applicatior 


AN  ELEGANT  AND  PERFECT  DIETARY  PREPARATION,  ENDORSED  BY 

PHYSICIANS  OF  ALL  SCHOOLS.     PRIZE  MEDALS  :- BRUSSELS 

1876.  HALLE  AND  FRANKFURT  A.  M.   1881, 

VIENNA  1883. 


Leube-Rosenthal  Improved  Meat  Solution. 

Prepared  by  R.  STUETZ,  Chemist  (Successor  to  Dr.  MIRUS) 
AT  JENA,  Germany. 

AN    IDEAL    PEPTONIZED    MEAT    SOLUTION 

(Semi-solid). 

Mode  of  Preparation. — Digest  meat  with  a  strongly  acid  solution  of  pepsin  in  hermeti- 
cally sealed  vessels  at  a  temperature  much  higher  than  that  of  the  human  stomach.  Under  this 
treatment,  the  meat  is  ultimately  reduced  to  a  very  fine  emulsion,  and  the  solution  contains  a  large 
quantity  of  peptones. 

For  uses  and  opinions  reference  may  be  had  to  "  Ziemssen's  Cyclopedia  of  the  Practice  of 
Medicine,"  vol.  7,  page  223  ;  also.  Prof.  Leube's  "  Therapie  der  Magenkrankheiten,"  No.  62, 
pages  511,  512  ;  Prof.  Volkmann's  "  Klinische  Vortrsege,"  and  Dr.  Joseph  Wiel's  "  Tisch  fuer 
Magenkranke." 

Used  as  a  nourishing  and  soothing  food  in  all  cases  of  Diseases  of  the  Stomach,  Dyspepsia, 
Peritonitis,  Ulceration  of  the  Stomach,  Dysentery,  Vomiting,  Bleeding  of  the  Stomach  and  In- 
testines, and  of  greatest  value  in  all  cases  of  Convalescence.  On  account  of  its  smooth  emulsive- 
like  consistence  and  very  pleasant  taste,  it  is  retained  by  the  vi'eakest  stomach. 

The  merits  which  are  claimed  for  this  preparation,  and  which  are  endorsed  by  Prof.  I-EUBE, 
are  : 

1.  It  represents  the  true  and  enti}-e  active  and  nourishing  principles  of  the  best  meat  freed  from 

fat  and  sinews. 

2.  It  is  7ion-irritant,  acceptable  to,  and  7'etained  by  the  weakest  stomach,  where  no  other  solid  or 

liquid  food  is  retained. 

3.  It  has  an  agreeable  Roast-beef  taste. 

Prof.  W.  O.  Leube  says  of  it  (see  Sammlung  klinischer  Vortrdge,  No.  62,  1S73,  edited  by 
Richard  Volkmann)  : 

' '  When  the  physician  is  desirous  of  supplying  the  digestive  organs  with  a  speedy  and  nourish- 
ing food,  one  that  is  absolutely  soothing  and  non-irritant  to  these  parts,  or  where  there  is  danger 
of  too  much  action  of  the  Intestinal  Canal  from  the  mechanical  irritation  of  its  walls  by  the  ingesta 
— as  in  Typhoid  Fever,  Dysentery,  Tubercular  Ulceration  of  the  Intestines,  Bleeding  of  the  Stom- 
ach, Bleeding  of  the  Intestines,  Peritonitis,  etc.,  this  Meat  Solution  will  be  of  great  value. — I  am 
sorry  to  say  that  badly  prepared  Meat  Solutions  have  been  dispensed.  We  (Prof.  Leube  and 
Rosenthal)  can  therefore  recovmiend  only  the  preparation  of  Dr.  Mirus  (R.  Stuetz,  successor) 
in  Jena  as  perfect ;  it  is  always  examined  by  one  of  tts." 

Dr.  Josef  WiEL  says  in  his  work,  "Tisch  fiir  Magenkranke,"  5th  edit.,  1880,  in  regard  to 
the  dietetic  treatment  of  Ulcers  of  the  Stomach  : 

"  There  are  cases  where  a  milk  diet  is  not  advisable.  In  such  cases  it  is  essential  that  the 
patient  should  receive  nourishing  fluid  foods,  such  that  will  not  irritate  the  mucous  coating  of  the 
Stomach  either  mechanically  or  chemically,  and  such  that  have  no  tendency  to  the  formation  of 
acids. — Above  all  others  there  is  a  new  preparation  :  "  Leube- RoseiithaV s  Meat  Solution," 
specially  adapted  in  the  dietetic  treatment  of  Diseases  of  the  Stomach,  more  particularly  so  in 
Ulceration  of  the  Stomach." 

Professor  Reclam  of  Leipzig  writes  in  Gesundheit,  No.  14,  vii,,  1882,  under  the  title  : 
"  Newest  Nourishments"  : 

"  LEUBE-ROSENTHAL'S  meat  SOLUTION, 

"  improved  method  of  R.  Stuetz  (Dr.  R.  Mirus'  Court  Pharmacy  of  Jena),  is  an  excellent 
preparation,  in  hermetically  sealed  tin  cans,  will  keep  an  unlimited  time,  and  contains  all  the  com- 
ponent parts  of  meat.  It  is,  therefore,  not  only  used  as  an  addition  to  other  food,  but  is  a 
nourishment  by  itself." 

To  be  had  of  Druggists  all  over.  In  ordering  please  specify  Stuetz'  prepara- 
tion, and  get  the  genuine  only.  If  your  Druggist  has  it  not  in  stock,  get  him  to  order 
through  any  wholesale  house.     Sole  Agent  for  America  : 


M.  J.  BREITENBACH, 

61  Bowery,  New  York. 


MENSMAN'S  PEPTONIZED  BEEF  TONIC. 

The    great    necessity    for   a    fluid    food    that    would    possess    ALL    THE 

ELEMENTS  NECESSARY  FOR  THE  SUPPORT  OF  THE  SYSTEM  having   been  long 

felt  by  the   Medical  Profession,  we  call  attention  to  this  preparation,  con- 
tainingthe  entire  nutritious  properties  of  the  muscular  fibre,  blood,  bone,  and 
brain  of  a  healthy  bullock,  dissolved  by  aid  of  heat  and  pepsin,  and'pre 
served    by    spirits ;     thus    constituting  a   perfect   nutritive,    reconstructive 
tonic. 

It  is  not  a  mere  stimulant    like  the  now  fashionable  extracts  of  beef,  but 
^WlMWiS^il^Tf-'  contains  blood-making,  force-generating,  and  life  self-sustaining  properties 


^^I'y^^'^'^^^M^r    pre-eminently  calculated  to  support  the  system  under  the  exhausting  and 

'.''V'f-^^^-'J^^/^'^^^iji    wasting  process   A  fevers  and  other  acute  diseases,  and  to  rebuild  and're- 

.  '  '         cruit   the  tissues  and  forces,  whether  lost  in  the  destructive  march  of  such 

affections,  or  induced  by  overwork,  general  debility,  or  the  more  tedious  forms  of  chronic  disease 

It  IS  friendly  and  helpful  to  the  most  delicate  stomach,  and  where  there  is  a  fair  remnant  to  build 


bc-c,  ,.u„c,  uiuuu.  anu  muscie.  if  consists  ot  all  tlie  properties  which  combine  in  the  developme 
of  the  animal  body,  which  is  liquefied  by  an  artificial  process,  simulating  a  natural  digestion,  and 
retaining  all  of  their  alimentary  values.  It  contains  in  their  perfection  all  the  naturaf  elements  of 
the  nieat  in  their  natural  quantitative  relations,  without  their  extraneous  or  indigestible  properties, 
ana  therefore  requiring  the  least  possible  effort  on  the  part  of  the  stomach  for  its  conversion  into 
chyle,  and  its  immediate  absorption  by  the  system. 

"  This  Tonic  is  free  from  any  drugs  or  chemicals,  and  is  a  great  invigorator  and  recuperant. 
I  have  used  this  preparation  in  several  cases  of  sickness  of  a  character  which  enables  me  to  give  the 
most  favorable  opinion  of  its  great  value  in  extreme  sickness. ,  Some  of  the  cases  referred  to  are 
hemorrhage  of  the  bowels,  typhoid  fever,  inflammation  of  the  bowels,  where  the  greatest  possible  pros- 
tration was  present,  and  in  which  I  found  this  meat  tonic  to  accomplish  results  I  could  not  obtain 
with  any  other  preparation.  It  is  a  gentle  stimulant,  and  allays  the  peculiar  irritation  of  the  stomach, 
which  destroys  the  appetite  in  all  forms  of  disease,  when  the  tone  of  the  stomach  is  destroyed. 

"  We  published  the  above  article  in  the  November  Number  of  1877,  and  will  say  that  we  have 
prescribed  the  tonic  daily  to  date  with  the  very  best  results. — Ed.  Med.  Eclectic. 

THE  BEST  THREE  TONICS  OF  THE  PHARMACOPCEIA; 

IRON,    PHOSPHORUS    AND    CALISA.TA. 

We  call  attention  of  the  profession  to  our  preparation  of  the  above  estimable  Tonics,  as  combined  in  our  ele- 
gant and  palatable  Ferro-Phosphorated  Elixir  of  Galisaya  Bark,  a  combination  of  the  Pjnophosphate 
of  Iron  and  Calisaya  never  before  attained,  in  which  the  nauseous  inkiness  of  the  Iron  and  astringency  of  the 
Calisaya  are  overcome  without  any  injury  to  their  active  tonic  principles,  and  blended  into  a  beautiful  Amber- 
colored  Cordial,  delicious  to  the  taste  and  acceptable  to  the  most  delicate  stomach.  This  preparation  is  made 
directly  from  the  ROYAL  CALISAYA  BARK,  not  from  ITS  ALKALOIDS  OR  THEI«  SALTS- 
being  unlike  other  preparations  called  "  Elixir  of  Calisaya  and  Iron,"  which  are  simply  an  Elixir  cf  Quinine 
and  Ironi  Our  Elixir  can  be  depended  upon  as  being  a  true  Elixir  of  Calisaya  Bark  with  iron.  Each  dessert- 
epoonful  contains  seven  and  a  half  grains  of  Royal  Calisaya  Bark  and  two  grains  of  Pyrophosphaiw  of  Iron. 

PURE  COD-LIVER  OIL, 

Manufactured  on  the  Sea-Shore  from  Fresh  and  Selected  Livers. 

The  universal  demand  for  Cod-Liver  OjjMJV^t  can  be  depended  upon  as  strictly  pure  and  scientifically  prepared, 
having  been  long  felt  by  the  Medical  ProieSsion,  we  were  induced  to  undertake  its  manufacture  at  the  Flushing 
Stations  where  the  fish  are  brought  to  land  every  few  hours,  and  the  livers  conseq-  .ently  are  in  great  perfection. 

This  oil  is  manufactured  by  us  on  the  sea-shore,  with  the  greatest  care,  from  fresh,  healthy  Livers,  of  the  Cod 
only,  without  the  aid  of  any  chemicals,  by  the  simplest  possible  process  and  lowest  temperature  by  which  the 
Oil  can  be  separated  from  the  cells  of  the  Livers.  It  is  nearly  devoid  of  color,  odor,  and  flavor— having  a  bland, 
fish-like  and  to  most  persons,  not  unpleasant  taste.  It  is  so  sweet  and  pure  that  it  can  be  retained  by  the  stomach 
when  other  kinds  fail,  and  patients  soon  become  fond  of  it. 

The  secret  of  making  good  Cod-Liver  Oil  lies  in  the  proper  application  of  the  proper  degrees  of  heat  :  too 
much  or  too  little  will  seriously  injure  the  quality.  Great  attention  to  cleanliness  is  absolutely  necessary  to  pro- 
duce sweet  Cod-Liver  Oil.  The  rancid  Oil  found  in  the  market  is  the  make  of  manufacturers  who  are  careless 
about  these  matters. 

Prof.  Parker,  of  New  York,  says :  "  I  have  tried  almost  every  other  manufacturer's  Oil,  and  give  yours  the 
decided  prefei  ence." 

Prof.  Haves,  State  Assayer  of  Massachusetts,  after  a  full  analysis  of  it,  says  :  "  It  is  the  best  for  foreign  or 
domestic  use."  

S-a-3i'g±oa.l   l3=LS'b3r-a-~nn  exj-ii    3De:paj3?'b'm  ezzLij.     ' 

Under  the  direct  and  personal  supervision  of  W.  F.  FORD,  Instrument  Maker  to  St.  Luke's,; 
Mt.  Sinai,  New  York  State  Women's  Hospitals,  Bellevue,  and  all  the  other  New  York  Hospitals. 

MANUFACTURERS,  IMPORTERS,  WHOLESALE  AND  RETAIL  DEALERS  IN 

Surgical,  Dental,   Orthoptvdic  Instruments ,   Catheteis,    Tiusses,   Supporters,   Silk  Stockitigs,  JSaf 

Trumpets,   Splints,  Anatomical  Preparations,  Local  Anasthesia  Apparatus,  Laryngoscopes, 

Ophthahuoscopes,  Hypodertitic  Syringes,  Axilla    Thermometers,  etc.,  etc. 
J®"  Special  attention  given  to  the  manufacturing  of  Instruments  to  order,  in  exact  accordance 
•rith  patterns  furnished  by  Surgeons  and  Physicians. 

CASWELL,  HAZARD  &  CO., 

F»mily   and    Manufacturing   Chemists,    Now   VorU- 
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{Concluded.) 

THE  THERMIC  PHENOMENA  IN  CONTRACTION 
OF  MAMMALIAN  MUSCLES. 

(Second  communication  from  the  Leipzig  Physiological  Institute.') 
By  ROBT.   MEADE  SMITH,  M.D., 

PROFESSOR   OF   COMPARATIVE    PHYSIOLOGY   IN   THE    UNIVERSITY   OF    PENNSYLVANIA. 

IN  my  first  communication  on  the  heat  development  of 
contracting  muscle,  I  showed  that  in  a  long  tetanus 
from  maximal  irritation,  the  muscle  still  in  connection  with 
the  circulation  at  first  rapidly  increased  in  temperature  until 
much  warmer  than  the  arterial  blood  ;  that  the  temperature 
then  slowly  increased  until  a  maximum  was  reached,  when, 
from  the  decreasing  muscle  temperature  and  the  increasing 
arterial  temperature,  the  temperatures  of  muscle  and  blood 
even  during  the  tetanus  commenced  gradually  to  approach 
one  another.  No  conclusion,  however,  was  then  drawn  as 
to  whether  the  fall  of  temperature  toward  the  end  of  the 
tetanus  was  attributable  to  a  more  rapid  loss  of  heat 
through  the  increase  in  the  blood  supply,  or  to  a  dimin- 
ished heat  production.  The  method  which  I  have  described 
above  permits  the  alternate  arresting  and  restoring  of  the 
blood  supply,  during  the  course  of  a  tetanus  of  several 
minutes'  duration,  and  therefore,  by  the  variation  of  the 
conditions  of  the  experiment,  enables  the  formation   of  a 

'  See  du  Bois  Raymond's  Archiv  filr  Anatomie  und  Physiologie,  Physiolo- 
gische  Abtheilung,  1881,  p.  105. 


2  ROBT.  MEADE   SMITH. 

conclusion  as  to  this  point.  For  if  the  cessation  of  increase 
of  temperature  during  a  tetanus  is  due  to  the  cooling  influ- 
ence of  the  blood,  arrest  of  circulation  should  cause  the 
temperature  which  had  become  constant,  or  even  com- 
menced to  fall,  to  again  commence  to  rise  ;  if,  however, 
under  these  circumstances  the  temperature  does  not  in- 
crease, it  must  be  concluded  that  heat  production  in  the 
muscle  has  been  interfered  with,  the  degree  being  capable 
of  recognition  by  the  comparison  of  the  temperature  of  the 
bloodless  muscle  during  and  after  irritation. 

In  the  following  experiments  of  this  nature,  animals  were 
selected  which  were  especially  capable  of  energetic  heat 
production.  In  the  first  experiment  the  circulation  was  not 
disturbed  during  the  irritation  until  the  temperature  of  the 
muscle  ceased  to  rise  ;  in  the  second,  the  aorta  was  closed 
before  the  muscle  temperature  reached  its  maximum.  In 
the  first  column  of  figures  to  the  left  is  noted  the  tempera- 
ture of  the  muscle  immediately  before  the  commencement 
of  the  irritation,  the  succession  of  figures  to  the  right  giving 
the  temperature  of  the  muscle  during  contraction  at  inter- 
vals of  one  minute.  From  the  slightness  of  its  changes,  the 
thermometer  readings  of  the  arterial  temperature  are  only 
given  at  the  beginning  and  end  of  each  period  of  the  ex- 
periment ;  of  these  four  periods,  the  first  three  represent 
contraction,  the  fourth  rest. 

The  following  curve  (fig.  i)  has  been  constructed  from  the 
figures  of  the  preceding  table.  The  upper  heavy  curve  repre- 
sents the  temperature-changes  in  the  muscle;  the  lower  lighter 
curve,  the  temperature  of  the  blood.  The  intervals  on  the 
abscissa  line  correspond  to  minutes;  the  heavy  ordinates 
represent  the  blood-pressure  in  the  femoral  artery  in  milli- 
metres of  mercury,  while  the  dotted  perpendicular  lines  repre- 
sent the  duration  of  irritation  and  of  closure  of  the  aorta. 

It  is  to  be  noticed  in  the  above  experiment  that  before 
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the/commencement  of  irritation  the  temperature  of  the 
muscle  was  0.13°  C.  warmer  than  the  arterial  blood  and  that 
in  the  first  four  minutes  of  contraction  this  difference  was 
increased  to  1.05°  C.  As  the  temperature  of  the  muscle 
then  remained  constant  for  thirty  seconds,  in  the  presence 
of  the  circulation,  it  was  to  be  expected  that  if  the  circula- 
tion was  arrested,  and  so  one  source  of  cooling  removed, 


Fu;.  1. 

the  temperature  of  the  muscle  would  again  ascend. 
Such  was  not,  however,  the  case :  the  muscle  temperature 
remained  constant  during  the  four  minutes  that  the  aorta 
was  closed,  and  then  rapidly  sank,  when  the  blood  current 
was  restored,  to  within  0.28"  C.  of  its  original  temperature, 
where  it  remained  unaltered  until  the  end  of  the  contraction 
and  then  slowly  sank  to  its  original  stand.  • 
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The  same  explanations  apply  to  the  following  curve,  con- 
structed from  the  above  table,  as  were  given  for  fig.  i. 

The  above  experiment  differs  from  No.  I.  of  the  same 
series  in  that  in  this  instance  the  aorta  was  closed  two  and 
a  half  minutes,  instead  of  five  minutes,  after  the  commence- 
ment of  the  irritation,  and  consequently  before  the  maxi- 
mum   temperature    was   reached    by   the    muscle ;     it   was 


Fig.  2,  a. 
therefore  to  be  expected  that  the  temperature  would  con- 
tinue to  rise  after  the  arrest  of  the  circulation,  and  it  was 
found  that  while  the  muscle  increased  from  0,29°  C.  above 
the  temperature  of  the  blood  to  1.15°  C.  in  the  first  period  of 
the  experiment,  there  was  a  still  further  gradual  addition 
during  the  first  four  minutes,  when  the  aorta  was  closed. 
When,  however,  the  circulation  was  reopened,  the  muscle 
temperature  fell  in  two  minutes  to  within  0.63°  C.  of  the 
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blood  temperature,  remained  nearly  constant  at  this  point 
for  two  minutes,  and  then  gradually  sank  still  farther  during 
the  remainder  of  the  tetanus.  When  the  irritation  ceased, 
the  muscle  temperature  then  sank  to  within  0.14°  C.  of  that 
of  the  blood,  or  0.15°  C.  lower  than  its  original  position. 

By  examination  of  fig.  i  it  will  be  seen  that  the  blood- 
pressure  in  the  femoral  arteries,  which  at  the  commence- 
ment of  the  closure  of  the  aorta  stood  at  o,  rose  to  30  mm. 
mercury  before  the  aorta  was  reopened,  from  the  causes 
already  mentioned  in  the  commencement  of  this  communi- 
cation as  explaining  that  occurrence.  But  from  the  fact 
that  the  general  course  of  the  experiment  corresponds  very 
closely  with  that  of  the  second  experiment,  where  the 
closure  of  the  aorta  remained  complete,  it  must  be  con- 
cluded that  the  current  in  the  first  case  was  too  feeble  to 
influence  the  thermic  conditions  of  the  muscle. 

It  may  therefore  be  concluded  that  the  temperature- 
changes  of  a  muscle  in  connection  with  the  circulation  and 
contracting  under  the  influence  of  maximal  irritation  are 
dependent  mainly  upon  changes  in  the  heat  production  of 
that  muscle;  and  that  the  heat  production  which  is  most 
intense  at  the  commencement  of  contractions,  gradually 
decreases  in  energy  until  almost  entirely  suspended.  An- 
other fact  in  favor  of  this  explanation  is  that  during  the 
period  in  which  the  temperature-increase  commences  to 
decline,  the  circulation  through  the  muscle  remains  nearly 
constant ;  therefore,  since  the  cessation  of  increase  of  tem- 
perature cannot  be  attributed  to  an  increase  in  loss  of  heat 
through  an  increased  circulation,  it  must  be  due  to  dimin- 
ished heat  production.  And  since  we  have  found  that  after 
the  arrest  of  circulation  there  is  no  further  increase  in  the 
temperature  of  the  muscle,  diminished  heat-production 
must  also  be  concerned  in  the  fall  of  temperature  which 
occurs  toward  the  end  of  prolonged  tetani,  even  when  the 
circulation  has  not  been  interfered  with. 
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In  order  to  form  a  conclusion  as  to  whether  the  presence 
of  the  arterial  blood  increases  the  capability  of  developing 
heat,  the  temperature-changes  of  the  normal  and  bloodless 
muscles,  thrown  into  contraction  by  maximal  irritation, 
must  be  compared.  From  what  has  already  been  stated,  it 
is  evident  that  an  excess  of  heat  production  in  the  normal 
muscle'  over  that  produced  by  the  muscle  removed  from 
its  blood-supply,  can  only  be  admitted  when  the  degree  and 
duration  of  temperature-increase  in  the  first,  under  unfavor- 
able conditions,  largely  exceed  those  developed  under  more 
favorable  conditions  in  the  latter.  Accordingly,  from  the 
fact  that  the  results  of  fatigue  are  not  completely  removable 
by  short  periods  of  repose,  in  the  comparison  of  the  degrees 
of  heat  production  of  the  bloodless  and  normal  muscle  the 
contraction  of  the  bloodless  muscle  must  precede  that  of 
the  muscle  still  supplied  with  blood.  If  under  such  condi- 
tions the  normal  muscle  acquires  a  higher  temperature  and 
maintains  it  longer  than  the  bloodless  muscle,  the  presence 
of  the  circulation  must  aid  the  development  of  a  larger 
amount  of  heat,  for  the  muscle  still  within  the  circulation 
is  more  fatigued  and  subject  to  greater  loss  of  heat  than 
the  bloodless  muscle. 

Of  the  facts  brought  out  in  my  experiments  made  after 
the  above  plan,  I  will  first  give  the  comparisons  of  the 
maximum  temperature-increase  produced  by  irritation  of 
the  bloodless  and  normal  muscle. 

No.  I. — I  St.  Tetanus.  Without  circulation.  Temperature  in- 
creased from  39.25°  to  39.63°  C,     Maximum  =  0.38°  C. 

2d.  Tetanus.  With  circulation.  Temperature  increased 
from  39.46°  to  39.96°  C.  Maximum  =  0.50°  C.  Muscle  tem- 
perature 0.49°  C.  over  blood. 

3d.  Tetanus.  Without  circulation.  Temperature  increased 
from  39.65°  to  39.95°  C.     Maximum  =  0.30°  C. 

4th.  Tetanus.      With  circulation.      Temperature  increased  from 

*  This  term  will  be  repeatedly  employed  to  designate  a  muscle  whose  circula- 
tion has  not  been  interfered  with. 
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39.75°  to  40.12°  C.     Maximum  =  0.37°  C.     Muscle  temperature 
0.40°  C.  over  blood. 

No.  II. — I  St  Tetanus.  Without  circulatio7i.  Temperature  in- 
creased from  34.59°  to  35.11°  C.     Maximum  =  0.52°  C. 

2d.  Tetanus.  With  circulatioti.  Temperature  increased  from 
34.59°  to  35.27°  C.  Maximum  =  0.68°  C.  Muscle  temperature 
0.80°  C.  over  blood. 

No.  III. — ist.  Tetanus.  Without  ciradatioti.  Temperature  in- 
creased from  38.27°  to  38.68°  C.     Maximum  =  0.41°  C. 

2d.  Tetanus.  With  circulation.  Temperature  increased  from 
38.08°  to  38.84°  C.  Maximum  =  0.76"  C.  Muscle  temperature 
0.83°  C.  over  blood. 

No.  IV. — ist.  Tetanus.  Without  circulation.  Temperature  in- 
creased from  32.75°  to  33.13°  C.     Maximum  =  0.38°  C. 

2d.  Tetanus.  With  circulation.  Temperature  increased  from 
32.10°  to  32.54°  C.  Maximum  —  0.44°  C.  Muscle  temperature 
1.07°  C.  over  blood. 

No.  V. — ist.  Tetanus.  Without  circulation.  Temperature  in- 
creased from  39.26°  to  39.72°  C.     Maximum  =  0.46°  C. 

2d.  Tetanus.  With  circulation.  Temperature  increased  from 
39.10°  to  39.50°  C.  Maximum  =  0.40°  C.  Muscle  temperature 
0.32°  C.  over  blood. 

Taking  an  average  from  the  above  figures,  v^^e  find  that 
for  the  fresh  bloodless  muscle,  protected  from  loss  of  heat 
through  the  blood,  the  maximum  increase  of  temperature 
as  a  mean  was  0.41°  C,  while  for  the  muscle  which  entered 
contraction  while  already  in  a  condition  of  fatigue,  and 
through  which  blood  was  circulating,  which,  as  an  average, 
was  0.65°  cooler  than  the  temperature  reached  by  the 
muscle,  the  average  maximum  increase  of  temperature  was 
0.53°  C.  The  share  of  the  blood  in  the  heat  development 
by  the  muscles  is  still  further  emphasized  when  it  is  noticed 
that,  with  a  single  exception,  in  all  the  above  experiments 
the  increase  of  temperature  was  much  greater  in  the  case  of 
the  fatigued  muscles  which  still  had  their  normal  blood 
supply,  than  in  the  fresh  bloodless  muscles ;  and  in  the  one 
exceptional  case  the  temperature  of  the  fresh  bloodless 
muscle  was  only  0.06°  C.  higher  than  the  more  fatigued 
muscle  which  still  had  its  blood  supply. 
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In  order  to  form  any  idea  as  to  the  manner  in  which  the 
blood  influences  the  temperature-changes  in  contracting 
muscle,  a  distinction  must  be  drawn  between  the  characters 
of  the  circulation  in  different  periods  of  contraction.  For, 
at  the  onset  of  contraction  the  circulation  through  the 
muscle,  as  Gaskell  has  shown,'  is  slackened  to  such  an 
extent  that  the  conditions  are  very  much  the  same  in  the 
muscles  with  normal  blood  supply,  and  in  those  whose  cir- 
culation has  been  arrested  by  closure  of  the  aorta,  render- 
ing it  probable  that  in  the  early  stages  of  contraction  the 
development  of  heat  is  equal  in  both  instances ;  since  even 
in  the  normal  muscle  the  heat  development  occurs  so  rapidly 
that  the  changes  occurring  in  the  interior  of  the  muscle  are 
at  first  uninfluenced  by  the  sluggish  blood-stream.  The 
following  table  gives  the  result  of  my  experiments  on  the 
influence  of  the  blood  current  on  heat  production  in  the 
later  stages  of  contraction.  The  first  column  of  temperature- 
figures  to  the  left  gives  the  temperature  of  the  muscle  im- 
mediately before  the  commencement  of  contraction,  the  fol- 
lowing figures  giving-  the  increase  in  temperature  at  every 
subsequent  thirty  seconds. 

From  the  commencement  of  the  tetanic  irritation  until 
the  thirtieth  second  the  temperature  increases  in  the  normal 
and  bloodless  muscles  with  nearly  equal  rapidity;  in  the  sub- 
sequent periods  of  the  tetanus,  however,  we  find  a  marked 
difference.  With  the  exception  of  a  single  case  we  find 
that  in  the  bloodless  muscle  the  maximum  temperature-in- 
crease is  always  attained  within  one  and  a  half  to  three 
minutes,  while  in  the  muscles  still  within  the  circulation  the 
temperature  continues  to  increase  for  two  and  a  half  to  four 
and  a  half  minutes.  From  the  fact,  therefore,  that  the 
normal  contracting  muscle  is  able  to  produce  heat  for  a 
longer  period  than  the  bloodless  muscle,  it  is  evident  that 
the  blood  enables  the  normal  muscle  to  prolong  the  heat- 

'  "Arbeiten  des  Leipziger  physiolog.  Instituts,"  1877. 
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producing  changes  which  at  first  are  of  equal  intensity  in 
both  bloodless  and  normal  muscles. 

We  see,  therefore,  that  the  blood  not  only  in  the  periods 
of  rest,  but  also  during  tetanic  contraction,  modifies  the 
thermic  phenomena  in  muscles. 

That  the  above  rule  is  not  without  exceptions  is  seen  in 
the  first  tetanus  of  No.  II.  of  the  above  series.  There  the 
temperature  in  the  bloodless  muscle  continued  to  increase 
for  six  and  a  half  minutes,  though  this  tetanus  differed  from 
the  other  tetani  in  the  same  animal  and  in  the  others  of  the 
same  series  by  the  extreme  slowness  with  which  the  maxi- 
mum temperature  was  attained  ;  since  in  the  six  and  a  half 
minutes  during  which  the  increase  in  temperature  contin- 
ued the  maximum  reached  was  only  0.52°  C.  as  contrasted 
with  an  increase  of  0.62°  C.  attained  in  the  following  tetanus 
of  only  three  and  a  half  minutes,  when  the  muscles  were 
still  within  the  circulation. 

If  the  changes  leading  to  a  development  of  heat  in  the 
contraction  of  bloodless  muscles  are  hindered  by  the  absence 
of  oxygenated  blood,  it  is  conceivable  that  the  reopening 
of  the  circulation  during  a  tetanus  of  bloodless  muscles  after 
the  increase  of  temperature  had  ceased  might  again  furnish 
the  necessary  conditions  for  the  further  development  of 
heat  in  such  a  degree  as  to  cause  a  second  increase  of  tem- 
perature. Such  a  state  of  affairs  occurred  in  several  of  my 
experiments,  as  seen  in  the  following  table. 

Muscle 
Tempera-  Temperature-Increase  in  Total 

ture.  each  Minute.  Increase. 

I.     Aorta  closed.    34.34°  C.  -j-o.i8,  +0.02,  +0.01,      0.00,  -)-o.2i°  C. 

Aorta  opened.  -(~°-05)  +0.08,  -)-o.o4,  -I-0.04,     0.04,  -(-0.23°  C. 

Muscle  temperature  -j-o.68°  C.  over  blood. 

II.     Aorta  closed.    38.27°  C.  +0.30,  -I-0.08,  +0.0,  +0.38"  C 

Aortaopened.  -{-0.07,  -f-o.  13,  4"0-o8,  -|-o-o3)  +o-3i°  C. 

Muscle  temperature  -}-o-77°  C.  over  blood. 

III.     Aorta  closed.    36.21°  C.  -)-o.24,  +°-°>  +0-24°  C. 

Aortaopened.  -|-o.o8,  -I-0.13,  -)-o.o3,  -f-o-oij     0.00,  -[-0.25°  C. 

Muscle  temperature  -\-o.']o°  C.  over  blood. 
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The  following  curve,  constructed  from  the  figures  of  the 
third  tetani  of  the  above  series,  serves  to  make  the  results 
of  the  above  experiments  more  evident ;  the  same  explana- 
tions apply  as  in  the  case  of  fig.  i. 

The  above  experiments,  which  are  confirmed  by  several 
others,  greatly  assist  in  the  explanation  of  the  share  of  the 
blood  in  the  internal  changes  in  contracting  muscles.     For 


Fig.  2,  /'. 
the  chemical  processes,  which  in  contracting  bloodless 
muscles  have  sufficient  energy  to  develop  enough  heat  to 
maintain  the  muscle  temperature  from  0.2°  to  0.4°  above 
that  of  the  surrounding  media,  are  so  increased  in  energy 
with  the  restoration  of  the  circulation  that  the  muscles  still 
further  increase  in  temperature  ;  in  spite  of  the  loss  of  heat 
attendant  upon  the  circulation  of  a  blood  current  which 
may  be  from  0.68"  to  0.77''  C.  cooler  than  the  muscle. 
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Although  I  have  notes  of  several  other  experiments 
which  give  the  same  general  results  as  detailed  above,  the 
reopening  of  the  circulation  in  bloodless  muscles  during 
the  course  of  a  contraction  does  not  invariably  produce 
such  an  increase  of  temperature  as  in  the  examples  given 
above.  Sometimes  the  temperature  only  increases  a  few 
hundredths  of  a  degree,  and  often  the  cooling  influence 
preponderates  over  the  assistance  to  heat  production ;  the 
latter  is  almost  invariably  the  case  when  the  contraction 
has  lasted  more  than  six  minutes  before  the  circulation  is 
reopened. 

In  the  cases  which  have  as  yet  been  considered  the  mus- 
cles which  werfe  subjected  to  irritation,  after  being  deprived 
of  their  blood  supply,  were,  during  the  greater  part  of  the 
long  intervals  of  repose  which  followed  each  contraction, 
again  receiving  their  normal  blood  supply.  And,  although 
at  the  end  of  the  contraction  the  temperature  of  such  mus- 
cle was  not  as  greatly  increased  as  after  contraction  with 
normal  blood  supply,  the  muscle  temperature  of  the  blood- 
less muscle  was,  nevertheless,  considerably  above  its  original 
temperature  and  that  of  its  surrounding  media. 

The  following  modifications  of  the  plan  of  procedure 
were  made  to  permit  of  the  study  of  the  influence  which 
the  blood-current  exerts  on  resting  muscle  after  being 
fatigued  and  warmed  by  previous  contraction. 

The  muscles,  either  with  or  without  their  normal  blood 
supply,  were  first  subjected  to  prolonged  irritation ;  coinci- 
dent with  the  cessation  of  irritation,  the  aorta  was  closed 
(if  the  circulation  had  not  been  already  arrested,  or  was  not 
restored  if  already  closed)  and  the  muscles,  deprived  of  their 
blood-supply,  allowed  to  rest  for  ten  or  fifteen  minutes, 
and  then  again  thrown  into  contraction  without  renewing 
the  circulation.  Therefore,  the  muscles  were  compelled  to 
recover  from  their  fatigue  and  again  contract  without  re- 
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ceiving  any  assistance  from  the  arterial  blood.  These  con- 
ditions, therefore,  reduced  the  mammalian  muscles  to  the 
state  which  alone  exists  in  excised  frog's  muscles. 

Experiments  made  on  the  above  plan,  showed  that  the 
muscles,  after  irritation  and  an  interval  of  rest  while  re- 
moved from  the  circulation,  were  again  able  to  develop  heat 
when  again  thrown  into  contraction,  but  to  a  considerably- 
less  degree  than  when,  after  contracting  in  the  bloodless 
condition,  they  were  a  second  time  thrown  into  tetanus 
after  an  interval  of  rest  in  which  the  circulation  was  present. 

The  following  experiments  show  that  in  the  resting  mus- 
cle contact  with  the  arterial  blood  facilitates  the  develop- 
ment of  heat  in  contraction. 

Initial  Maximum 

I.  Temperature.       Increase. 
1st  Tetanus. — The  muscles  had  rested  for  half  an 

hour  with  normal  blood  supply.     The  aorta 

was  closed  at  commencement  of  irritation     .       39.26°  C.  0.46"  C. 

2d  Tetanus. — The  aorta  was  kept  closed  during 
an  interval  of  rest  of  ten  minutes  after  the 
first  tetanus  and  during  the  second  tetanus    .       39.46"  C.  0.08°  C. 

3^  Tetanus. — The  aorta  was  opened  after  the 
end  of  the  second  tetanus,  and  the  circulation 
was  undisturbed  during  a  pause  of  ten  min- 
utes after  the  second  tetanus,  and  during  the 

third  tetanus 39- 10°  C.  0.40'  C. 

Muscle  temperature  -f  0.30'  C.  over  blood. 

The  course  of  the  above  experiment  is  reproduced  in  the 
following  curve  (fig.  2,  c) : 

Initial  Maximum 

II.  Temperature.        Increase. 
1st   Tetanus. — Duration  =  7  minutes.      During 

the  tetanus  and  during  a  pause  of  ten  minutes 

before  the  tetanus  the  aorta  was  open  .       39-44°  C.        +  1.00°  C. 

Muscle  temperature  +  i.oo"  C.  over  blood. 
2<t  Tetanus. — Duration  =  5  minutes.  The 
aorta  was  closed  immediately  after  the  end 
of  first  tetanus,  and  kept  closed  during  a 
pause  of  fifteen  '  minutes,  and  during  second 
tetanus  .......       39.97' C.        +  0.23°  C. 

3</  Tetanus. — Duration  =  5  minutes.  The 
aorta  was  opened  immediately  after  end  of 

'  During  the  long  closure  of  the  aorta,  the  circulation  was  not  all  the  time 
completely  arrested  ;  the  pressure  in  the  crural  arterj',  however,  during  this 
time,  never  rose  above  10  mm.  Hg. 
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second  tetanus  and  kept  open  during  the 
subsequent  pause  of  fifteen  minutes,  and 
during  the  third  tetanus         ....       39-48°  C. 

Muscle  temperature  +  0.75° 
^th  Tetanus} — Duration  =  6  minutes.  The 
aorta  was  closed  immediately  after  the  end  of 
the  third  tetanus  and  kept  closed  during  the 
subsequent  pause  of  twenty  minutes,  and 
during  the  fourth  tetanus       ....        39.S7'  C. 


+  0.74°  C. 
C.  over  blood. 


+  0.34'  C. 


Fig.  2,  c. 


'^tk  Tetanus. — Duration  =  g  minutes.  Immedi- 
ately after  the  end  of  the  fourth  tetanus  the 
aorta  was  opened  and  kept  open  during  the 
subsequent  pause  of  twenty  minutes,  and 
during  the  fifth  tetanus  .... 


39-33 


Muscle  temperature 


C. 

0.60° 


III. 


i,r/  Tetanus. — Duration  =  5  minutes.  Aorta 
open  during  the  course  of  this  tetanus  and  for 
the  preceding  ten  minutes' rest      .         .         .       38.35' C. 

Muscle  temperature  +  0.60° 


-f  0.85°  C. 
C.  over  blood. 


+  o.So"  C.  (?) 
C.  over  blood. 


*  Up  to  this  time  sub-maximal  irritation  had  been  employed  ;  the  strength  of 
the  current  was  now  increased  up  to  a  maximal  irritation. 
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2d  Tetanus. — Duration  =  5  minutes.     Aorta  was 

closed  immediately  after  end  of  first  tetanus 

and  kept  closed  during  the  subsequent  pause 

of  ten  minutes,  and  during  second  tetanus     .       38.71°  C.  +0.1°  C. 

2)d  Tetanus. — Duration  =  5  minutes.     The  aorta 

was  opened  immediately  after  the  end  of  the 

second  tetanus  and  kept  open  during  the  sub- 
sequent pause  of  ten  minutes,  and  during  the 

third  tetanus 38.22°  C.  +  0.53°  C. 

Muscle  temperature  +  0.53°  C.  over  blood. 

It  is  seen  from  the  above  that  the  resting  bloodless 
muscle  can  recover  from  its  inability  of  developing  heat, 
but  that  this  recovery  is  much  more  imperfect  than  when 
the  circulation  is  present,  and  that  the  rapid  initial  rise  of 
temperature  is  also  in  such  cases  absent.  The  excess  of 
heat  production,  therefore,  in  a  muscle  which  is  supplied 
with  blood  during  its  period  of  rest,  and  deprived  of  it 
during  its  contraction,  over  that  of  the  muscle  removed 
from  the  circulation  in  both  these  periods,  proves  that  the 
arterial  blood  plays  an  important  part  in  the  conditions 
essential  to  heat  production  by  muscles.  For  were  the 
amount  of  heat  dependent  on  the  store  of  combustible 
matter  in  the  muscle,  it  is  clear  that  the  muscle  removed 
from  the  circulation  must  liberate  less  heat  than  one  whose 
blood-supply  is  undisturbed. 

If  fatigued  muscles,  in  the  absence  of  their  blood  supply, 
only  slightly  recover  their  capacity  for  heat  production,  and 
if,  on  the  other  hand,  the  normal  muscle  develops  more 
heat  in  its  contraction  than  the  bloodless  muscle,  the 
assumption  is  warrantable  that  by  reversing  the  conditions 
of  the  experiment  the  course  of  the  temperature-changes 
in  muscle  may  be  radically  changed.  Therefore,  if  a 
fatigued  muscle  is  deprived  of  its  blood  supply  during 
its  period  of  rest,  and  the  circulation  restored  at  the 
moment  of  commencement  of  a  second  irritation,  if  the 
above  views  are  correct,  the  initial  increase  of  temperature 
will  be  much  less  than  in  the  normal  muscle,  but  it  will  be 
more  gradual  and  prolonged.  The  following  experiment 
was  performed  to  test  the  truth  of  these  arguments: 
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The  following  curve  was  constructed  from  the  first  and 
second  tetani  of  the  above  experiment,  in  order  to  render 
the  contrast  between  the  rate  of  increase  of  temperature 
more  evident. 

It  is  thus  seen  that  the  arterial  blood  plays  an  important 
part  both  in  the  formation  of  the  heat-giving  substances  in 
resting  muscle,  and  in  their  combustion  in  contraction  ;  and 
that   even   if,  although  not  yet  proven,  the  difference  be- 


FlG.    3. 

tween  the  bloodless  muscle  and  the  muscle  still  in  connec- 
tion with  the  circulation  is  simply  a  quantitative  one,  it  is 
nevertheless  too  important  to  be  neglected.  The  restriction, 
therefore,  of  study  to  the  bloodless  muscle  alone  would  be 
open  to  the  same  objection  as  the  application  of  conclu- 
sions drawn  from  the  study  of  the  tissue-changes  during 
hunger  to  the  general  metabolic  processes  of  the  body. 
Perhaps  in  the  future  it  may  be  possible  to  isolate  the  sub- 
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stances  in  muscle  through  whose  combustion  heat  is  devel- 
oped ;  but  even  should  this  most  difficult  problem  in  the 
chemistry  of  muscle  be  solved,  measurements  of  tempera- 
ture-changes during  contraction  in  the  normal  muscle,  as  to 
their  duration  and  character  from  the  commencement  of 
contraction  to  the  highest  degree  of  fatigue,  must  still  fur- 
nish an  indispensable  and  accurate  means  of  studying  the 
course  of  the  process  of  combustion  of  those  bodies.  And, 
finally,  it  is  only  by  the  study  of  the  temperature-changes  in 
the  resting  and  contracting  muscle  while  still  within  the 
circulation,  that  any  idea  can  be  formed  as  to  the  share 
which  the  muscles  play  in  maintaining  the  general  body 
temperature ;  while  the  comparison  of  the  behavior  of  the 
normal  and  bloodless  muscle  in  this  connection  is  alone  suf- 
ficient to  render  indispensable  investigations  similar  to  those 
detailed  above. 

The  Relation  between  the  Work  and  Heat  Production  itt  Con- 
tracting Muscles. 

The  question  as  to  the  relation  between  the  work  accom- 
plished by  the  contracting  muscle  and  the  amount  of  heat 
developed  in  contraction,  must  at  present  be  confined  to 
the  consideration  of  the  question  as  to  whether  under  like 
conditions  of  irritation  and  arterial  blood-supply  the  devel- 
opment of  heat  and  change  in  form  vary  in  direct  propor- 
tion ;  for  the  elaborate  and  valuable  conclusions  drawn  by 
Fick  as  to  the  laws  governing  muscular  contraction  are  not 
applicable  to  a  tetanus  which  accomplishes  no  work.  To 
simplify  this  problem  the  influence  exerted  by  the  blood- 
current  on  the  course  and  degree  of  contraction  will  be  first 
considered. 

If  the  circulation  through  the  aorta  is  arrested  only  a  few 
minutes  before  or  simultaneously  with  the  stimulation  of 
the  resting  nerve  and  muscle,  a  maximal  irritation  produces 
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a  lift  which  is  equal  in  height  to  that  produced  by  the  nor- 
mal muscle.  But  while  the  energy  of  contraction  is  at  first 
equal  in  both  instances,  the  bloodless  muscle  rapidly 
lengthens  during  the  stimulation,  so  that  within  one  or  two 
minutes  after  the  commencement  of  irritation  the  muscle 
has  regained  its  original  length,  even  though  there  has  been 
no  decrease  in  the  strength  of  the  current  applied  to  the 
nerve.  The  following  figures  illustrate  the  striking  differ- 
ence between  the  duration  of  shortening  in  the  bloodless 
and  normal  muscle  when  subjected  to  equal  stimuli. 

a.  I  St  Tetanus. — Circulation  ay-rested.     Lift  at  commencement  of 

irritation  =  140  mm. 

After  tetanus  of  one  minute's  duration  :  lift  = 

II  mm  ;  or,  as  100  :  7. 

2d.  Tetanus. — Circulation  yiormal.      Lift  at  commencement  of 
irritation  =  140  mm. 

After  tetanus  of  seven  minutes'  duration  :    lift 
=  121  mm.;  or,  as  100  :  86. 

b.  I  St.  Tetanus. — Circulatiofi  arrested.     Lift  at  commencement  of 

irritation  =  145  mm. 

After  tetanus  of  five  minutes'  duration  :  lift  ■= 
55  mm.;  or,  as  100  :  38. 
2d.  Tetanus. — Circulation  normal.     Lift   at  commencement  of 
irritation  =  140  mm. 

After  tetanus  of  five  minutes'  duration  :  lift  = 
106  mm.;  or,  as  100  :  75. 

c.  I  St.  Tetanus. — Circulatio?i  ?iormal.     Lift  at  commencement  of 

irritation  =125  mm. 

After  tetanus  of  three  minutes'  duration  ;  lift  = 

105  mm.;  or,  as  102  :  84. 

2d.  Tetanus. — Circulation  arrested.     Lift  at  commencement  of 
of  irritation  =110  mm. 

After  tetanus  of  one  minute's  duration  :  lift  = 
o  mm.;  or,  as  100  :  o. 

The  favorable  influence  exerted  by  the  blood  current  on 
muscular  contractility  is  also  seen  in  cases  where  the  aorta 
is  first  closed  and  then  opened  during  an  irritation.    In  such 


22  ROBT.    MEADE    SMITH. 

cases,  if  the  muscles  were  not  already  fatigued  by  previous 
contraction,  and  if  the  aorta  had  not  been  closed  more  than 
a  few  minutes,  when  the  circulation  was  restored  during 
the  stimulation,  the  muscle  which  had  become  almost  en- 
tirely relaxed  again  shortened,  though  the  degree  of  con- 
traction never  reached  the  point  first  attained  at  the  com- 
mencement of  the  irritation. 

If,  on  the  other  hand,  the  muscle  had  been  already 
repeatedly  tetanized,  or  if  the  blood  supply  had  been 
arrested  for  a  number  of  minutes,  with  the  restoration  of 
circulation  there  only  occurs  a  very  slow  and  incomplete 
return  of  contractility ;  showing  that  recovery  only  slowly 
occurs  on  restoring  the  blood  supply  to  muscles  injured  by 
prolonged  irritation  and  deprivation  of  blood.  Finally, 
when  the  experiment  as  described  above  is  performed  on 
muscles  highly  fatigued  by  prolonged  and  repeated  irrita- 
tions, on  reopening  the  circulation  there  is  no  return  of 
contractile  energy  to  the  muscle,  and  the  weight  is  not 
lifted  above  its  height  at  the  end  of  the  period  during 
which  the  circulation  was  closed. 

If,  in  the  first  place,  we  compare  the  energies  of  contrac- 
tion and  heat-production  in  the  stimulation  of  bloodless 
muscles,  it  is  seen  that  in  both  the  changes  run  in  the  same 
direction.  At  the  commencement  of  irritation  the  muscle 
suddenly  attains  its  highest  degree  of  shortening,  and  simul- 
taneously the  heat-production,  which  is  feeble  during  rest,  is 
suddenly  increased.  It  must  be  granted  that  the  rapidity 
with  which  the  thermometer  indicates  the  maximum  tem- 
perature falls  far  short  of  the  rapidity  with  which  the 
muscle  shortens;  but  this  does  not  necessarily  indicate  a 
slower  development  of  heat,  for  even  were  the  heat  instan- 
taneously developed,  the  low  conductivity  of  the  muscle 
mass  and  of  the  glass  would  require  time  before  the 
increased  temperature  could  be  indicated  by  the  ther- 
mometer. 
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Further,  the  relaxation,  which  is  rapid  in  the  first  few 
minutes,  becomes  more  and  more  gradual  during  the  pro- 
longation of  the  stimulation,  and  completes  the  analogy  to 
the  temperature  changes,  for  the  increase  of  temperature, 
which  at  first  is  rapid,  becomes  less  and  less  as  the  stimula- 
tion is  prolonged. 

The  following  examples  are  selected  from  twenty  experi- 
ments made  on  eight  different  dogs,  and  may  be  regarded 
as  giving  the  possible  extremes,  as  in  the  first  example  the 
evidences  of  fatigue  were  only  slowly  developed,  while  the 
muscle  rapidly  lost  its  contractility  in  the  second. 


Timeafter  com- 

mencement of 

contraction  in 

minutes  .     . 

i 

I 

4 

2 

2* 

3 

3l 

4 

4+ 

5 

5i 

6 

I. 

Lift,  in  mms.  . 

145 

75 

65 

65 

65 

65 

55 

55 

52 

52 

52 

52 

Muscle  temper- 

ature      .     . 

39-59' 

Increase  in  each 

30  seconds  . 

0.14 

0.05 

0.04 

0.04 

0.06 

0.02 

0.03 

0.04 

0.02 

0.03 

0.02 

0.03 

II. 

Lift,  in  mms.  . 

141 

136 

121 

51 

6 

6 

Muscle  temper- 

ature      .     . 

39-25° 

Increase  in  each 

30  seconds  . 

0.22 

0.14 

0.02 

0.0 

0.0 

The  analogy  of  changes  in  the  capabilities  of  the  irritated 
muscle  of  developing  heat  and  of  contracting  is  still  further 
preserved  in  the  fact  that,  though  both  results  of  irritation 
have  ceased  to  appear  in  a  muscle  fatigued  by  prolonged 
weak  stimulation,  when  a  maximal  is  then  substituted  for  a 
sub-maximal  irritation  both  heat  development  and  shorten- 
ing again  reappear.  The  following  examples  serve  to  illus- 
trate this  point ;  both  were  obtained  from  the  irritation  of 
the  same  muscle,  one  during  closure  of  the  circulation,  and 
one  during  normal  blood  supply.  Their  comparison  serves 
to  show  how  closely  the  muscular  energy  is  dependent  on 
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the  blood  supply.    The  temperature  is  given  for  each  thirty 
seconds  after  commencement  of  the  tetanus: 
1st  Tetanus. — Circulation  Arrested :    ■ 

Sub-maximal  irritation. 


Maximal 
irritation. 


Lift,  in  mms.  ...        40  10  o  o 

Muscle  temperature       .    39.87°,  39.87,  39.92,  39-95,  39-97.  ?  39-98,  ?  39-93,  39.97 

2d  Tetanus. — Circulation  Normal  : 

Sub-maximal  irritation. 


75        59 
40.16,  40.21 


Lift,  in  mms.        ss  53  47  44  37  3° 

Muscle  tem- 
perature  .     39-33°.  39-4°.  39-47.  39-54.  39-6°.  39-65,  39-69i  39-72,  39-74,  39-77.39-79,  30-8o,  39.82 

^Maximal  irritation. 


Lift,  in  mms.     ...       89  80 

Muscle  temperature         .    40.08,  40.22,  40.30,  40.30 

The  following  curves,  fig.  4,  a.,  and  fig.  4,  b.,  are  constructed 
from  tetanus  i  and  2,  respectively;  the  shaded  portion  of 
the  figure  represents  the  course  of  the  lift. 
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In  the  muscle  which  still  receives  its  normal  supply  of 
arterial  blood  the  same  relation  still  holds  between  the 
energies  manifested  in  the  development  of  heat  and  accom- 
plishment of  work  :  both  forms  of  energy  commence  to- 
gether and  disappear  together.  But  it  cannot  be  concluded 
from  this  qualitative  coincidence  that  the  relation  between 
the  liberation  of  heat  and  contraction  is  the  same  in  the 
bloodless  and  normal  muscle.  That  with  the  presence  of 
arterial  blood  this  relation  differs  from  that  of  the  bloodless 
muscle  is  suggested  by  the  observations  of  Heidenhairi, 
which  show  that  in  prolonged  work  the  muscle  loses  its 
power  of  developing  heat  before  its  contractility  is  lost ; 
and  consequently  the  invigorating  action  of  the  arterial 
blood    supply   must  produce   a   different    influence    on   the 
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potential  energies  of  the  muscle  from  that  exerted  by  the 
fatiguing  contraction. 

On  the  solution  of  this  problem  depends  the  most  im- 
portant deduction  as  to  the  internal  processes  in  contracting 
muscle.  For  if  the  muscle  in  accomplishing  equal  degrees 
of  work  can  develop  unequal  amounts  of  heat,  the  relation 
between  these  two  phenomena  can  be  but  a  limited  one, 
and,  as  far  as  I  can  see,  can  only  be  explained  in  one  of  two 
ways  :  either  through  alteration  in  the  relative  inert  mass  of 
the  muscle  ;  or  from  the  production  by  the  irritation  of  two 
different  kinds  of  internal  rearrangement,  one  manifested 
by  change  in  form,  the  other  by  development  of  heat. 

In  the  muscle,  as  in  all  other  machines,  the  position  of 
the  point  of  application  of  the  force  has  an  important 
influence  on  the  result.  And  if,  consistently  with  the  con- 
ditions of  life,  changes  may  take  place  which  permit  of  a 
more  advantageous  application  of  the  force,  it  is  readily 
conceivable  that  in  spite  of  a  diminished  liberation  of  energy 
the  actual  amount  of  work  may  remain  the  same  or  even  in- 
crease, as  shown  by  the  observations  of  Heidenhain  already 
alluded  to. 

The  second  supposition,  that  in  the  irritated  muscle  two 
different  chemical  processes  are  simultaneously  started  by 
the  stimulus,  and  that  then  each  pursues  an  independent 
course,  though  at  first  sight  contradictory,  is  really  con- 
ceivable :  for  the  muscle  may  preserve  a  condition  of  con- 
traction, as  in  the  so-called  contracture,  without  appreciable 
development  of  heat ;  and,  on  the  other  hand,  the  resting 
muscle  even  when  deprived  of  its  arterial  blood  supply  may 
increase  in  temperature. 

The  conditions  under  which  the  muscles  contract  in  the 
living  animal  may  be  so  varied  by  experiment  as  to  permit 
of  study  of  the  influence  of  rest  and  fatigue,  both  with  and 
without  the  arterial  blood  supply,  and  to  lead  to  the  hope 
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that  by  numerous  modifications  of  the  conditions  some  idea 
may  be  formed  as  to  the  inter-dependence  of  heat  produc- 
tion and  contraction. 

To  accomplish  this  comparison  of  results  attained  under 
different  conditions,  I  first  subjected  the  muscle  to  two 
successive  maximal  irritations  of  one  minute's  duration  ;  the 
first  instance  being  in  a  fresh  muscle  deprived  of  its  blood 
supply,  the  second  with  the  aorta  open. 

Since  we  know  that  the  muscle  with  normal  blood  supply 
surpasses  the  bloodless  muscle  both  in  its  power  of  develop- 
ing heat  and  of  maintaining  contraction,  it  therefore  only 
still  remains  to  be  determined  in  what  proportion,  under  the 
influence  of  the  blood,  the  lift  and  temperature  increase. 
And  since  in  the  normal  muscle,  through  partial  dissipation 
through  the  blood,  the  amount  of  heat  developed  remains 
unknown,  this  can  only  be  accomplished  through  com- 
parison of  the  increases  of  temperature  in  equal  intervals  of 
time;  and  as  the  degree  of  contraction  in  both  cases  does 
not  lie  within  the  same  limits,  only  a  mean  between  these 
can  be  used  for  comparison,  a  method  which  is  not  open  to 
serious  objection  where  the  variations  are  within  such  nar- 
row limits  as  in  the  example  reported. 

In  the  following  examples  the  bloodless  muscle  was 
always  irritated  before  the  normal  muscle  :  the  temperature 
of  the  muscle  was  always  above  that  of  the  blood. 

I. 

I  St  Tetanus. — Circulation  Arrested. 

Temperature  increase  at  end  of  one  minute  =  0.36°  C. 
Lift  at  commencement  of  tetanus  =  141  mm.  [  Mean  Lift  = 
end  "         =121  mm.  )        131  mm. 

2d  Tetanus. — Circulation  Normal. 

Temperature  increase  at  end  of  one  minute  =  0.41°  C. 

Lift  at  commencement  of  tetanus  =  140  mm.  \    Mean  Lift  = 

end  "         :=  130  mm.  )        135  mm. 

Relation  of  temperature   of  bloodless  and  normal   muscle  = 
1:1.14. 
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Relation  of  lift  of  bloodless  and  normal  muscle  =  1:1.03. 

3d  Tetanus. — Circulation  Arrested. 

Temperature  increase  at  end  of  one  minute  =  0.28°  C. 
Lift  at  commencement  of  tetanus  =138  mm.  )    Mean  Lift  = 
"  end  "         =  105  mm-  S        121  mm. 

4th  Tetanus. — Circulation  Nortnal. 

Temperature  increase  at  end  of  one  minute  =  0-35°  C. 

Lift  at  commencement  of  tetanus  =134  mm.  )    Mean  Lift  = 

"  end  "         =111  mm.  )        122  mm. 

Relation  of  temperature  of  bloodless  and  normal  muscle  = 

1:1.25. 
Relation  of  lift  of  bloodless  and  normal  muscle  =  1:1.00. 

IL 

ist  Tetanus. — Circulation  Arrested. 

Temperature  increase  at  end  of  one  minute  =  0.30°  C. 
Lift  at  commencement  of  tetanus  =  70  mm.  )    Mean  Lift  = 
"  end  "         =  30  mm.  )         50  mm. 

2d  Tetanus. — Circulatio?i  Nortnal. 

Temperature  increase  at  end  of  one  minute  =  0.46°  C. 

Lift  at  commencement  of  tetanus  =  59  mm.  [   Mean  Lift  = 

"  end  "         =  61  mm.  )         60  mm. 

Relation  of  temperature  of^  bloodless   and  normal  muscle   = 

Relation  of  lift  of  bloodless  and  normal  muscle  =  1:1.20. 

III. 

ist  Tetanus. — Circulation  Arrested. 

Temperature  increase  at  end  of  one  minute  =  0.29°  C. 
Lift  at  commencement  of  tetanus  =  86  mm.  [   Mean   Lift  = 
"  end  "         =  55  mm.  S       70.5  mm. 

2d  Tetanus. — Circulatioti  Normal. 

Temperature  increase  at  end  of  one  minute  =  0.37°  C. 

Lift  at  commencement  of  tetanus  =  85  mm.  ]  Mean  Lift  = 

"  end  "         =  82  mm.  S      83.5  mm. 

Relation  of  temperature  of  bloodless  and  normal  muscle  = 

1:1.24. 
Relation  of  lift  of  bloodless  and  normal  muscle  ■=  1:1.18. 

If  instead  of  the  above  quotients  of  temperature-increase 
it  were  possible  to  estimate  the  amount  of  heat  developed, 
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there  can  be  no  doubt  but  that  it  would  be  found  that  the 
excess  of  heat  production  in  the  normal  over  the  bloodless 
muscle  would  be  even  greater  than  appears  in  the  above 
experiments,  since  my  earlier  experiments  showed  that 
even  in  the  first  minutes  of  muscular  contraction  the  venous 
blood  coming  from  the  muscle  is  warmer  than  the  arterial 
supply  going  to  it.  Nevertheless,  in  spite  of  the  unfavor- 
able condition  of  the  calculation  it  is  clear  that  the  resting 
muscle  draws  from  its  arterial  blood  supply  a  greater  heat- 
producing  than  contracting  energy. 

The  experiments  above  detailed,  however,  do  not  yet 
warrant  the  conclusion  that  more  heat  is  developed  in 
normal  contracting  muscle  from  the  combustion  of  the  mat- 
ter stored  up  in  its  interior  during  its  period  of  rest  than 
would  be  the  case  in  equal  degrees  of  contraction  in  the 
bloodless  muscle  ;  they,  however,  indicate  the  manner  in 
which,  to  be  conclusive,  new  experiments  must  be  made. 

The  relation  between  the  temperature  and  lift  of  the 
muscle  is,  as  a  rule,  inverse,  when,  instead  of  a  fresh  muscle, 
one  already  fatigued  by  prolonged  irritation  and  depriva- 
tion of  blood  supply  is  again  thrown  into  contraction  after 
renewal  of  circulation. 

Thus,  when  the  capability  of  producing  heat  has  been 
greatly  reduced  by  prolonged  irritation  and  repeated 
closure  and  opening  of  the  aorta,  the  reopening  of  the 
circulation  often  produces  a  marked  increase  in  the  energy 
of  the  contraction,  as  shown  by  a  higher  lift,  with  but 
slight  change  in  the  temperature. 

The  following  experiment  and  curve  (fig.  5)  will  serve  to 
make  this  clear.  During  the  nine  minutes  through  which 
the  irritation  lasted  the  circulation  was  at  first  arrested, 
then  opened,  again  closed,  and  finally  again  opened. 

a.    Circulation  Arrested. 

Time  after  commencement  of  contraction                            4  i  min. 

Muscle  temperature  39-14''  C      39-37  39-40 

Lift  141                86  II              mm. 


30  ROBT.    MEADE   SMITH. 

b.  Circulation  Normal. 
Time  after  commencement 

of  irritation    .     .     .     .      i\  2.        ,2\  3           3^           4  4^    min. 

Blood  Temperature             39-12  ?      39.29  39.32  39.31  39.30  39.28 

Muscle  Temperature          39.43  39.4839.48  39.44  39.40  39.37  39.37 

Lift 106  109     109  no        no       no  mm. 

c.  Circulation  Arrested. 

Time 5  5I  6  6|  7      min. 

Muscle  Temperature        39.37  39.36  39.39  39.41  39.43 

Lift 81  9  8  9  mm. 

d.  Circulation  N^ormal. 

Time 7+                    8  %\  9  min. 

Temperature   of   blood  39.34  39.39  39.37  39.35 

"  muscle  39.44  39.43  39.40  39-40' 

Lift 9                     96  106  mm. 

One     Minute     after 
End  of  Tetanus. 
Temperature    of   blood       39.40 
"  "  muscle       39.34 

Three  Minutes  after 
End  of  Tetanus. 
Temperature    of   blood       39.37 
"muscle       39.35 
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In  the  second  period  {b)  of  the  above  experiment  the  ex- 
cess of  muscle  temperature  over  that  of  the  blood  sank  in 
three  and  a  half  minutes  from  +0.31°  C.  to  -\- o.O(f , 
while  the  lift  increased  from  106  mm.  to  no  mm.;  in  the 
fourth  period  {d)  the  excess  of  muscle  temperature  de- 
creased in  two  minutes  from  0.10°  C.  to  0.05°,  while  the  lift 
during'  the  same  period  increased  from  9  mm.  to  106  mm. 
In  the  second  period  the  average  decrease  in  excess  of 
muscle  temperature  was  0.06°  C.  for  each  minute,  and  in 
the  fourth  period  0.025°  C,  while  after  the  end  of  irritation 
it  amounted  to  0.03°  C. 

The  results  of  the  above  experiments  correspond  with  the 
conclusions  drawn  by  Heidenhain  from  investigations  made 
on  the  excised  frog's  muscle,  but  the  results  which  were  ob- 
tained have  not  been  invariably  uniform.  Among  the  devia- 
tions, the  following  experiment  furnishes  an  example  : 
Before  the  tetanus  occurred  whose  course  is  here  described, 
the  muscle  had  been  already  subjected  to  repeated  irrita- 
tions, although  immediately  preceding  the  final  contraction 
it  had  an  interval  of  rest  of  ten  minutes,  during  which  it 
was  supplied  with  arterial  blood  for  five  minutes,  and  again 
deprived  of  blood  for  five  minutes.  It  was  then  tetanized 
for  eleven  minutes,  among  the  first  three  of  which  the  aorta 
remained  closed,  and  was  then  opened  and  remained  open 
to  the  end  of  the  experiment.  The  following  curve  repre- 
sents the  course  of  the  experiment. 
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In  the  first  portion  of  the  experiment,  the  result  coincides 
with  what  had  previously  been  found.  When,  however,  the 
circulation  was  restored,  no  increase  occurred  in  the  lift,  but 
nevertheless  the  temperature,  after  a  slight  delay,  gradually 
rose  0.23°  C.  during  the  following  six  minutes,  or  as  great  an 
increase  as  occurred  at  the  commencement  of  the  irritation. 

In  conclusion  I  must  regret  that  circumstances  prevented 
my  carrying  the  above  study  to  its  completion,  but  trust 
that  the  results  above  recorded  will  assist  others  in  extend- 
ing a  subject  which  must  yield  most  valuable  results  as  to 
the  relations  between  the  blood  and  the  internal  vital 
processes  in  muscle,  and  as  to  the  share  of  the  heat  produc- 
tion in  muscular  contraction  in  maintaining  the  bodily  tem- 
perature. 


MULTIPLE    NEURITIS* 

ByS.  G.  WEBBER,  M.D., 

BOSTON. 

NEURITIS  has  lately  assumed  an  importance  which 
formerly  was  not  accorded  it.  Local  traumatic 
and  rheumatic  neuritis  have  been  observed  many  times, 
and  their  symptoms  have  been  well  described.  The  grosser 
and  more  marked  anatomical  changes  were  well  known  to 
the  profession  years  ago.  The  secondary  degenerations 
which  arise  in  the  peripheral  ends  of  divided  nerves  have 
been  known  since  Waller  described  them.  More  recently 
various  trophic  changes  in  the  skin  have  been  correctly 
referred  to  disease  of  the  nerves. 

It  is  only  within  a  few  years  that  a  more  general  inflam- 
mation of  the  nerves  has  been  recognized.  As  has  fre- 
quently happened,  the  disease  had  been  seen  and  cases 
reported  at  intervals, — in  1864  by  Dumenil,  Lancereaux  in 
1870  or  1871,  and  Eichhorst  in  1877, — but  attention  was 
not  specially  attracted  to  the  subject  until  JofTroy  in  1879, 
Leyden  in  1880,  and  Stewart  in  1881,  had  each  described 
cases.  Even  then  it  was  some  months  before  the  possi- 
bility of  a  general  diffused  neuritis  was  fully  recognized,  if 
indeed  it  is  as  yet.  In  1882  Caspari  published  his  article 
"  Zur  Casuistik  der  Neuritiden."  In  1883  appeared  Pier- 
son's  "  Uber  Polyneuritis  acuta "  (multiple  neuritis),  an 
article  by  Striimpell,  one  by  Vierordt,  and  another  by 
Miiller  in  the  ArcJiiv  filr  PsycJiiatrie,  etc. 

*  Read  before  the  American  Neurological  Association,  June,  1SS4. 
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Up  to  this  time  I  have  found  the  records  of  six  cases 
without  autopsies  and  twelve  cases  with  autopsies^ — one, 
however,  very  brief.  As  so  few  cases  have  been  reported, 
the  following  reports  and  summary  may  be  of  sufficient 
interest  to  claim  the  attention  of  this  Society. 

Case  i. — Thos.  McG.,  tet.  twenty-two.  Entered  Dec.  7,  1883. 
Was  well  until  one  year  ago.  Since  then  he  has  had  pains  in  the 
abdomen  and  back,  at  times  lasting  several  hours,  and  of  a  severe 
darting  character.  No  digestive  disturbance.  Constipation. 
Said  he  had  eaten  some  poorly  cooked  ham,  after  which  he  and 
others  had  headache.  Nov.  27th  he  took  cold,  and  Dec.  2d  had 
pains  in  the  legs,  and  the  next  day  in  the  arms,  a  constant  aching 
of  the  muscles  with  soreness,  worse  in  the  right  arm  and  left  leg. 
Swelling  of  arms  and  legs.  No  pain  in  back  on  admission. 
Chilly  and  feverish  much  of  the  time.  Severe  headache  on  Dec. 
2d  and  3d  ;  dizzy  on  rising.     Vision  good  ;  some  tinnitus. 

On  examination  it  was  found  that  there  was  tenderness  over 
the  biceps  on  both  sides,  over  the  muscles  of  the  right  forearm, 
and  over  the  left  radial  nerve  ;  not  over  the  other  nerves  of  the 
arms.  Tenderness  also  over  calves  and  thighs  on  both  sides,  over 
peroneal  nerve  and  sciatics.  Both  hands  and  both  feet  were 
swollen  ;  no  swelling  of  arms  above  the  wrist,  though  the  patient 
thought  there  was.  Face  was  much  swollen.  There  was  no 
special  tenderness  of  the  joints,  and  no  swelling  of  joints,  except- 
ing those  of  the  hands  and  feet,  which  were  included  in  the 
general  swelling  of  those  parts. 

Both  arms  were  contracted  in  a  partially  flexed  position,  the 
left  arm  being  most  contracted.  All  the  muscles  below  the  hips 
were  more  or  less  paralyzed. 

Plantar  reflex  was  most  marked  on  the  left.  Patellar  reflex  was 
absent  on  both  sides  ;  no  ankle  clonus. 

Urine  was  normal  in  color,  acid.  Sp.  gr.  1025.  No  albumen  ; 
sediment — a  large  amount  of  amorphous  urates. 

Respiratory  sounds  were  normal  throughout  both  lungs. 

The  faradic  reaction  was  not  tested  until  after  the  patient  had 
been  in  hospital  several  days;  then  it  was  found  that  the  tibialis 
anticus,  peronei,  and  vastus  externus  on  both  sides  responded 
feebly  even  to  a  strong  curve.  The  rectus  femoris  and  vastus 
internus  did  not  respond  at  all.  The  interossei  reacted  moder- 
ately well ;  the  extensors  in  forearm,  supinator  longus  and  biceps, 
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reacted  scarcely  at  all  ;  the  triceps,  deltoid,  and  flexors  respond- 
ed somewhat  better.  The  facial  muscles  responded  with  very 
nearly  the  same  strength  as  in  health. 

The  treatment  was  salicylic  acid,  iodide  of  potassium,  electricity. 
The  swelling,  pain,  contraction,  and  paralysis  gradually  yielded, 
and  after  about  two  months  and  a  half  he  could  get  about  fairly 
well.  The  oedema  reappeared  occasionally.  The  patellar  tendon 
reflex  did  not  return  before  he  was  discharged.  At  times  there 
was  profuse  perspiration.  During  the  first  three  weeks  the  tem- 
perature was  above  normal,  once  reaching  104.5°.  After  that  the 
temperature  was  generally  normal.  The  pulse  was  almost  con- 
stantly ninety  or  above. 

April  7th. — He  was  seen.  There  was  no  contracture  remaining. 
No  tenderness  of  legs  or  arms.  There  was  absence  of  patellar 
reflex  on  the  left,  it  was  very  slight  on  the  right.  He  considered 
himself  well  and  strong. 

Case  2. — I.  R.  set  twenty-eight,  entered  the  hospital,  October 
26th.  She  was  well  and  strong  until  two  months  ago.  She  denied 
syphilis  ;  had  done  considerable  hard  work.  Two  months  ago 
while  at  the  beach  she  "  took  cold  "  during  her  catamenia,  after 
which  she  began  to  have  pain  in  the  abdomen  ;  this  was  followed 
by  numbness  and  loss  of  sensation.  There  was  a  girdle  sensation 
about  the  waist  which  later  disappeared.  No  pain  in  the  back. 
The  numbness  gradually  passed  downwards,  leaving  the  abdomen, 
and  on  entrance  was  confined  to  the  knees  and  legs.  Occasion- 
ally there  were  sharp  pains  in  the  legs,  at  other  times  a  dead 
aching.  She  could  move  her  legs  and  feet,  but  the  legs  were 
slightly  flexed  at  the  knees,  and  attempts  to  extend  them  or  to  sit 
up  caused  feeling  of  distress  about  the  heart.  She  was  unable  to 
stand.  The  pain  in  the  legs  was  chiefly  in  the  knees,  calve.s,  and 
feet,  and  was  worse  at  night.  There  was  a  slight  numbness  in  the 
hands.  There  was  no  headache,  nor  dizziness;  vision  was  good, 
there  had  been  no  diplopia;  once  a  slight  tinnitus.  Occasionally 
a  slight  cough,  pain  in  chest  and  dyspnoea ;  no  palpitation. 
Catamenia  were  regular,  not  painful,  for  last  two  months  delayed 
three  or  four  days.  Appetite  and  digestion  were  good,  bowels 
regular,  micturition  normal. 

Nothing  abnormal  was  found  in  lungs  or  heart.  There  was 
general  tenderness  over  the  muscles  of  the  legs  and  thighs,  and  in 
the  arms  near  the  wrist,  and  over  the  popliteal  and  sciatic  nerves. 
There  was  diminution  of  tactile  sensation  in  the  left  leg  as  com- 
pared with  the  right.  The  plantar  reflex  was  fairly  good  ;  patel- 
lar tendon  reflex  was  absent  on  both  sides. 
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To  the  faradic  current  on  the  right,  the  tibialis  anticus  acted 
fairly  well,  the  peroneus,  rectus  femoris,  vastus  internus,  and  gas- 
trocnemius not  quite  so  well.  On  the  left,  the  tibialis  anticus 
acted  best,  the  rectus  femoris  gave  scarcely  any  reaction,  the  gas- 
trocnemius also  responded  very  sluggishly. 

With  the  galvanic  current  on  the  right  the  tibialis  anticus 
responded  readily  and  gave  a  quick  contraction  to  fourteen  cells; 
the  peroneus  gave  a  slow  but  strong  contraction  to  twelve  cells  ; 
the  gastrocnemius  responded  very  sluggishly  to  sixteen  cells. 
Very  nearly  the  same  reactions  were  obtained  on  the  left. 

The  pain  and  tenderness  increased  in  the  legs  and  extended  to 
the  upper  extremities,  the  nails  and  ends  of  the  fingers  being  first 
affected.  There  was  tenderness  over  all  the  larger  nerve-trunks 
in  both  arms. 

At  one  time  the  cough  had  a  barking  sound  and  seemed  to  be 
somewhat  hysterical  in  character. 

The  treatment  was  salicylic  acid,  ten  to  twelve  grains  every 
three  hours  ;  blisters  over  tender  nerves  in  the  arms  ;  morphia  to 
relieve  pain  ;  five-per-cent.  solution  carbolic  acid  on  compresses 
over  painful  muscles.  This  last  application  gave  considerable 
relief  to  the  pain. 

Nov.  1 6th. — Most  of  the  pain  had  left  the  legs  and  fingers  ;  the 
fingers  were  anaesthetic,  their  ends  tender  on  pressure  ;  pressure  to 
calves  also  caused  pain.  The  tenderness  had  disappeared  from 
over  the  ulnar  and  radial  nerve,  was  still  considerable  over  the 
median  and  popliteal  on  both  sides,  slight  over  the  left  sciatic. 

Nov.  2ist. — The  pain  was  entirely  gone  from  the  legs  and  arms, 
but  the  legs  were  still  partially  flexed  and  could  not  be  extended 
without  pain. 

Jan.  19,  1884. — Tenderness  was  quite  gone  from  the  fingers,  ex- 
cept the  forefingers.  The  grasp  of  the  hands  was  of  moderate 
strength  and  the  same  on  both  sides.  The  calves  of  both  legs 
were  still  tender.  The  peroneus  did  not  respond  to  the  faradic  cur- 
rent on  either  side.  The  gastrocnemii  and  recti  femoris  required 
strong  currents.  The  vastus  internus  did  not  respond  on  the  left  ; 
it  required  a  strong  current  on  the  right. 

There  was  contraction  of  the  flexor  muscles  of  the  legs,  so  that 
the  legs  were  bent  at  nearly  right  angles  to  the  thighs  ;  the  feet 
were  also  in  extension  and  an  eff'ort  to  rectify  the  position  of 
either  the  legs  or  feet  caused  considerable  pain.  By  means 
of  massage,  extension  by  weights,  by  elastic  bands,  and  with  the 
aid  of  electricity  the  vicious  positions  were  rectified. 
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Five  months  after  admission  she  was  able  to  walk  with  assist- 
ance, the  heels  did  not  touch  the  floor  in  standing,  and  she  could 
not  stand  upright,  stooping  forward.  The  calves  were  still  tender 
to  pressure,  and  there  was  tenderness  over  the  popliteal  nerve  : 
patellar  tendon  reflex  was  absent, 

A  month  later  she  was  able  to  walk  without  assistance  and 
helped  in  the  work  of  the  ward. 

Case  3. — Caroline  M.,  Kt.  thirty-four.  Was  received  Jan.  18. 
1884,  with  a  family  history  of  consumption.  She  was  said  to  have 
had  rheumatism  for  several  years ;  and  for  a  long  time  had 
had  palpitation  and  dyspnoea.  Had  been  somewhat  addicted  to 
the  use  of  alcohol.  No  cough,  micturition  normal.  Cata.  regu- 
lar. She  had  had  an  attack  of  vomiting  three  months  previous  to 
present  illness. 

In  the  earlier  part  of  illness,  which  began  about  four  weeks 
before  entrance,  there  were  pain  and  numbness  in  the  legs  ;  this 
improved  somewhat,  then  the  pain  returned.  There  was  no  dis- 
turbance of  motion  excepting  as  explained  by  the  pain.  This 
account  was  given  from  recollection  by  her  physician  after  her 
death. 

On  admission  she  complained  much  of  pain,  chiefly  in  the  joints 
and  back,  which  had  troubled  her  for  three  weeks  ;  was  unable  to 
turn  herself  in  bed  on  account  of  pain  ;  she  could  not  bear  to 
have  the  ends  of  the  fingers  touched.  She  perspired  profusely  ; 
was  delirious. 

Tenderness  over  forearms,  most  marked  on  right  ;  over 
median  nerve  on  left,  median  and  ulnar  nerves  on  right,  and  over 
right  clavicle.  The  calves  were  also  tender,  as  well  as  the  popliteal 
and  sciatic  nerves  in  legs.  Entire  paralysis  of  hands  and 
fingers,  legs  and  feet,  and  perhaps  of  thighs.  Anaesthesia  to 
pricking  and  touch  in  left  leg  and  thighs.  CEdema  of  ankles, 
feet,  legs,  and  hands.  Absence  of  patellar  tendon  reflex  and 
plantar  reflex.  She  says  that  occasionally  she  chokes  on  swallow- 
ing, but  at  visit  swallowed  without  difficulty.  Voice  seemed  to  be 
changed  but  was  not  nasal.  The  pain  seemed  to  become 
less  severe  ;  at  seven  p.m.,  Jan.  19th,  she  died.     No  autopsy. 

Case  4. — Mary  N.,  entered  the  City  Hospital  Nov.  13th  ;  no 
special  family  tendencies ;  no  severe  illness.  Three  years  ago 
had  a  bubo  in  groin,  and  husband  had  gonorrhoea  at  the  same 
time.  Had  two  children  ;  no  miscarriages  ;  first  child  died  at 
four  months  of  age  ;  had  indulged  in  excessive  use  of  alcohol,  and 
four  weeks  before  entrance  had  drunk  much,  and  had  a  severe 
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attack  of  vomiting  lasting  two  days,  was  delirious  three  or  four 
days,  and  saw  all  sorts  of  things.  For  some  days  before  entrance, 
how  long  is  not  mentioned  in  the  records,  she  had  slept  poorly  on 
account  of  dull  aching  pains  in  lower  extremities  ;  had  numbness 
in  hands  and  forearms.  The  pain  in  limbs  became  severe,  she 
could  not  turn  over  in  bed  without  assistance,  her  knees  were 
drawn  up,  and  attempts  to  straighten  the  legs  caused  severe  pain. 
There  was  loss  of  power  in  extensors  of  the  wrist  and  hands,  and 
the  fingers  could  not  be  shut  perfectly.  There  was  general  ten- 
derness over  the  muscles  of  the  extremities.  Pressure  on  right 
over  the  radial,  median,  and  ulnar  nerves,  on  the  left  over  the 
median,  caused  much  pain.  In  the  legs  pressure  was  painful  over  the 
popliteal,  sciatic,  and  crural  nerves  on  both  sides.  The  voice  was 
hoarse,  and  she  complained  of  sore  throat  ;  the  fauces  were  of  a 
rather  deeper  purple  tint  than  normal.  Her  general  appearance 
indicated  so  much  suffering  that  a  complete  examination  was  not 
made.  Inquiries  as  to  a  sore  throat  previous  to  admission,  and 
as  to  the  possibility  of  diphtheria,  showed  that  she  had  not 
suffered  from  any  such  disease. 

Two  or  three  days  later  it  is  noted  that  there  was  considerable 
anaesthesia  of  fingers  and  feet  ;  no  patellar  tendon  reflex.  The 
pain  was  so  severe  that  morphia  was  given  to  control  it.  The 
paralysis  became  more  complete,  the  ansesthesia  increased,  the 
pain  was  rather  less,  or  was  controlled  by  the  morphia.  The 
voice  was  reduced  to  a  whisper,  and  even  whispering  necessitated 
great  exertion.     Urine  and  fceces  passed  involuntarily. 

Nov.  28th. — There  was  considerable  difficulty  in  breathing, 
respiration  rapid  ;  less  pain,  much  thirst  ;  was  said  to  swallow 
perfectly  well.  Air  entered  the  apex  of  right  lung  less  readily 
than  the  left  ;  an  occasional  rale  was  heard  ;  percussion  reso- 
nance not  so  good  on  right.  Respiration  was  accomplished  by 
means  of  the  upper  ribs  and  the  accessory  muscles  ;  there  was 
paralysis  of  the  diaphragm.  The  respiratory  murmur  could  not 
be  heard  lower  than  the  lower  edge  of  the  sixth  rib.  She  died 
seventeen  days  after  entrance. 

Autopsy  seventy-two  hours  after  death  by  Dr.  Gannett.  The 
lungs  showed  on  section  small  nodules,  grayish  and  granular, 
denser  than  the  lung  substance.  These  nodules,  about  the  size 
of  a  pin's  head,  could  be  felt  by  pressure  from  without.  On  pres- 
sure of  cut  surface,  numerous  points  of  pus  were  to  be  seen.  The 
bronchial  mucous  membrane,  as  well  as  that  of  the  larynx,  trachea, 
and  pharynx,  was  covered  with  a  puriform   fluid.     The  kidneys 
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were  congested,  and  there  was  acute  purulent  pyelo-nephritis.  On 
section  of  the  liver  the  central  parts  of  the  acini  were  distinct  as 
brownish  areas  one  mm.  in  diameter  ;  the  peripheral  parts  were 
opaque  reddish  gray.  The  miscroscope  showed  central  fatty  in- 
filtration, pigmentation,  and  cloudiness  of  cells  of  remaining  por- 
tion. 

The  brain  and  spinal  cord  seemed  to  be  healthy,  both  externally 
and  on  section. 

The  brachial  plexus  on  both  sides  with  their  larger  branches  as 
far  as  the  wrist,  the  sciatics  with  branches  as  far  as  the  heel,  the 
crurals  as  far  as  the  knee,  the  phrenics,  and  vagi,  were  removed. 

These  various  nerves  showed  nothing  abnormal  in  their  gross 
appearance  ;  there  was  no  enlargement  nor  undue  redness. 

Microscopic  Exajfiination. — Numerous  sections  of  the  cord  were 
made  in  various  parts,  chiefly  at  the  cervical  and  lumbar  enlarge- 
ment ;  more  than  a  hundred  were  carefully  examined.  The  cells 
of  the  anterior  cornua  showed  no  variation  from  the  normal  in 
number  nor  in  character  ;  the  white  and  gray  substance  seemed 
to  be  healthy  ;  there  was  no  undue  injection  nor  disease  of  the 
blood-vessels. 

Portions  of  the  nerves  were  put  into  a  f-^  solution  of  osmic 
acid  for  twenty-four  hours,  were  then  placed  in  a  solution  of 
picro-carraine  for  two  days,  then  placed  in  glycerine  until  they 
could  be  examined.  The  parts  thus  treated  were  the  upper  part 
of  both  brachial  plexuses  ;  the  distal  ends  of  the  median,  ulnar, 
and  radial  on  both  sides  ;  the  lower  end  of  the  longest  branch  of 
both  sciatic  systems,  from  near  the  heel  ;  the  right  pneumogastric 
and  right  recurrent  laryngeal  ;  the  small  portion  of  the  pneumo- 
gastric from  near  the  stomach  ;  the  upper  part  of  the  right 
phrenic.  (The  rest  of  the  phrenic  had  been  removed  with  the 
thoracic  viscera,  and  could  not  be  obtained.)  Except  the  phrenic, 
and  that  part  of  the  pneumogastric  from  near  the  stomach,  and 
the  upper  parts  of  the  brachial  plexus,  every  nerve  thus  exam- 
ined was  much  diseased.  The  lower  ends  of  the  sciatic  system 
were  most  extensively  diseased.  The  recurrent  laryngeal  and  the 
vagus,  just  below  where  it  is  given  off,  were  least  affected.  In 
one  brachial  plexus,  among  many  specimens  examined,  one  degen- 
erated nerve  fibre  was  found  ;  in  these  specimens  from  the  bra- 
chial plexuses  were  found  some  fibres  which  seemed  to  be  in  the 
very  first  stage  of  inflammation,  but  most  of  the  fibres  were 
healthy.  The  distal  ends  of  the  median,  ulnar,  and  radial  on 
both  sides  were  much  diseased,  but  less  so  than  the  nerves  from 
the  leg. 
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The  portions  of  nerve  not  placed  in  the  osmic  acid  were  put 
into  Miiller's  fluid. 

The  simplest  change  found  was  in  the  medullary  sheath  at 
Ranvier's  constrictions,  without  break  in  the  axis,  and,  so  far  as  I 
could  judge,  w-ithout  increase  of  nuclei. 


Fig.  I. — Healthy  nerve  fibres,  osmic  acid  preparation,    r,  constriction  of  Ranvier ;  «, 
nucleus.    The  axis  cylinder  is  bent  on  itself  in  one  place. 

The  changes  in  the  distal  ends  of  the  nerves  were  very  similar 
or  identical  with  what  is  found  in  secondary  degeneration  after 
section  of  a  nerve.  The  medullary  sheath  was  divided  into  frag- 
ments of  greater  or  less  extent ;  the  axis-cylinder  was  discontinuous 
or  destroyed,  remaining  when  the  medullary  sheath  was  only 
slightly  changed.  The  fragments  of  the  medullary  sheath  were 
finally  reduced  to  very  small  granular  debris,  and  much  of  this 


Fig.  2. — At  3  a  thin  fibre,  with  three  nuclei  in  or  adherent  to  it ;  at  4  and  5  inflammatorj' 
changes  just  beginning  in  the  medullary  sheath  at  the  annular  constrictions  r. 

was  absorbed.  In  the  fibres  which  were  most  altered  was  found 
an  increase  of  nuclei  ;  and  apparently  small  masses  of  protoplasm, 
not  nuclei,  were  tinted  in  the  midst  of  the  granular  debris. 

On  cross-section  of  portions  hardened  in  Miiller's  fluid  and 
tinted  with  carmine,  the  distal  ends,  especially  of  the  branches  of 
the  sciatic,  showed  almost  no  nerve  fibres  with  axis-cylinders  ;  the 
sheath  was  either  filled  with  granular  material  or  had  collapsed. 
There  were  many  small  masses,  either  of  fibres  or  nuclei,  which 
were  tinted  almost  uniformly  a  deep  red.      Nearer  the  root  of  the 
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Fig.  3.    The  first  segmentation  of  secondary  degeneration  at  6  ;  extreme  degree  of  this 
degeneration,  only  a  few  points  or  dots  of  myeline  showing,  7. 

nerves,  axis-cylinders  were  more  numerous,  and  specimens 
yet  nearer  the  origin  showed  a  large  preponderance  of  healthy- 
nerve  fibres.  In  the  sciatic  the  sections  from  the  highest  part  of 
the  nerve  which  had  been  preserved  were  still  diseased  in  a  small 
proportion  of  their  fibres. 


Fig.  4. — Transverse  sections  of  nerve  hardened  in  Muller's  fluid,  stained  with  carmine, 
a,  nearly  healthy  from  brachial  plexus;  b,  much  diseased  from  radial ;  c,  extreme  degen- 
eration from  sciatic. 

These  few  cases  are  sufficient  as  examples  of  this  disease. 
It  happened  that  during  the  fall  and  winter  of  '83-84,  an 
unusually  large  number  of  cases  of  multiple  neuritis  entered 
the  City  Hospital — eighteen.  I  saw  one  in  private  practice, 
and  a  second  in  which  the  diagnosis  was  somewhat  doubt- 
ful, between  neuritis  and  infantile  paralysis.  Fourteen  of 
those  at  the  City  Hospital  came  under  my  observation,  nine 
of  these  on  their  entrance,  five  as  remaining  when  I  took  the 
service  from  Dr.  Denny. 
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Of  all  the  patients  the  youngest  was  nine  years  old  (a 
private  patient).  This  is  the  only  child  in  the  list.  The 
oldest  was  fifty-one  years.  More  than  half  were  between 
twenty  and  thirty  years  of  age. 

Where  the  commencement  of  the  disease  could  be  fixed 
with  any  degree  of  certainty,  there  was  an  interval  of  from 
one  week  to  four  months  before  the  patient  entered  the 
hospital.  The  stay  in  hospital  varied  from  two  days 
(patient  died)  to  six  months  ;  three  or  four  months  in  most 
cases,  and  even  after  four  months'  stay  only  a  few  patients 
left  the  hospital  able  to  engage  in  their  usual  occupations; 
generally  there  was  still  great  weakness  of  the  limbs. 

In  most  cases  no  cause  could  be  given  for  the  disease ; 
in  five  cases  exposure  to  wet  and  cold,  "  catching  cold,"  was 
thought  by  the  patient  to  be  the  cause  of  his  sickness. 

Nine  were  females.     Ten  were  males. 

There  were  three  deaths  :  two  of  the  cases  in  which  death 
occurred  have  been  reported. 

Disturbance  of  sensation  is  one  of  the  most  constant  and 
prominent  symptoms.  A  tingling  or  "  sleepy"  feeling  may 
precede  the  more  severe  pain  ;  within  a  comparatively  short 
time  the  pain  becomes  severe ;  it  is  confined  to  one  nerve 
district  or  may  extend  to  several;  sometimes  the  patient  can 
mark  the  course  of  the  nerve  by  the  pain.  The  character 
of  the  pain,  aching,  boring,  shooting,  burning,  varies  in  dif- 
ferent cases.  With  the  pain  there  is  great  hyperaesthesia 
of  the  skin  and  tenderness  of  the  muscles,  pressure  causing 
excessive  pain.  Pressure  over  the  nerve  trunks  gives  rise 
to  more  acute  pain  than  when   it  is  applied  to  the  muscles. 

When  the  hyperzesthesia  has  subsided  sufficiently  there 
will  be  found  diminution  of  tactile  and  other  sensations. 
The  special  senses  have  only  rarely  been  found  affected. 

Exceptionally  the  pain  and  tenderness  have  been  very 
slight  or  wanting. 
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Motion  is  early  disturbed,  at  first  a  stiffness,  in  part  due 
to  pain  ;  later  paralysis,  more  or  less  complete.  The  mus- 
cles are  not  affected  equally,  but  the  paralysis  is  distributed 
according  to  the  nerves  attacked. 

Within  a  comparatively  short  time  the  limbs  are  contracted, 
semi-flexed,  and  sometimes  the  contraction  may  become  ex- 
treme, the  heels  may  be  drawn  up  to  the  thighs,  and  the 
knees  nearly  to  the  chest. 

The  electrical  reactions  of  the  muscles  and  nerves  show 
the  changes  due  to  their  respective  degeneration. 

A  careful  examination  of  the  reflexes,  deep  and  super- 
ficial, was  made  by  Dr.  Knapp,  house  officer  at  the  hos- 
pital. He  found  that  the  various  tendon  reflexes  were  gen- 
erally absent,  the  patellar  tendon  reflex  being  slightly 
marked  in  only  two  out  of  thirteen  patients  ;  the  radial  and 
ulnar  periosteal  reflexes  were  present  in  only  one  or  two 
patients. 

The  cutaneous  reflexes  were  less  disturbed.  The  plantar 
reflex  was  present  in  eight  patients,  in  two  of  these  rather 
exaggerated  ;  was  absent  in  five.  The  cremaster  reflex  was 
present  in  five  out  of  eight  males  ;  the  abdominal  reflex 
was  present  in  four,  absent  in  nine. 

In  four  other  patients  not  examined  by  Dr.  Knapp,  I 
found  the  patellar  tendon  reflex  absent  ;  the  plantar  reflex 
was  also  absent  in  three. 

The  temperature  and  pulse  were  rather  elevated  in  the 
earlier  stages  of  the  disease,  and  in  the  two  fatal  cases 
throughout  the  period  when  they  were  under  observation. 
Later  the  temperature  dropped  nearly  or  quite  to  the  nor- 
mal, but  the  pulse  rate  continued  rather  high. 

In  a  few  cases  a  mild  delirium  was  noticed,  most  marked 
at  night  ;  in  one  or  two  women  there  seemed  an  hysterical 
disposition,  but  neither  the  delirium  nor  hysteria  were  of 
more  than  secondary  importance. 
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There  was  atrophy  of  the  muscles,  and  in  sonae  patients 
great  general  wasting  of  tissue  and  loss  of  flesh. 

In  other  patients  there  was  oedema  of  the  limbs  and  even 
of  the  face  ;  this  oedema  in  case  i  affected  the  hands  and 
feet,  in  case  3  was  more  general,  and  might  have  led  to 
doubt  as  to  diagnosis,  simulating  rheumatism. 

Excessive  sweating  was  observed  in  some  of  the  patients, 
in  this  respect  also  simulating  rheumatism. 

After  several  weeks'  continuance  of  the  disease  the  skin 
of  the  fingers  in  one  patient  assumed  the  glossy  appearance 
peculiar  to  the  trophic  disturbance  seen  in  some  nerve 
lesions. 

One  patient  had  abscesses  in  the  parotid  region  during 
convalescence. 

The  disease  began  most  frequently  in  the  legs,  was  some- 
times confined  to  them,  but  often  extended  to  the  arms. 
In  fatal  cases  its  progress  was  rapid,  the  respiratory  mus- 
cles became  paralyzed,  the  respiration  was  diaphragmatic 
just  before  death  ;  the  voice  was  affected,  and  deglutition 
was  abnormal ;  the  patient  died  of  apncea,  or  in  case  4,  per- 
haps also  from  the  entrance  of  food  into  the  lungs.  In  case 
4  death  occurred  seventeen  days  after  entrance.  Case  3 
had  been  sick  about  four  weeks  before  entrance,  though  the 
report  is  not  entirely  clear,  as  she  seems  to  have  improved 
at  one  time  and  then  became  worse  again. 

Now  that  the  peculiar  symptoms  of  multiple  neuritis 
have  been  clearly  pointed  out,  the  diagnosis  is  not  difficult 
in  well-marked  cases,  but   in  light  cases  might  be  difficult. 

It  is  to  be  diagnosticated  from  anterior  poliomyelitis  by 
the  pain  and  hyperaesthesia,  the  tenderness  over  nerve 
trunks,  the  diminution  of  sensation,  the  high  pulse  rate; 
by  its  more  gradual  onset  from  the  acute  form  of  polio- 
myelitis;  it  is  less  common  for  the  latter  to  invade  all  four 
extremities. 


MULTIPLE  NEURITIS.  45 

Progressive  muscular  atrophy  does  not  have  the  sen- 
sory disturbances  ;  the  electrical  changes  are  not  the  same. 

In  lead-paralysis  also  the  sensory  disturbances  are  usually 
less  marked,  and  the  progress  is  slower. 

Multiple  neuritis  may  be  mistaken  for  rheumatic  fever, 
and  when  there  are  oedema  of  the  limbs  and  profuse  sweating, 
as  in  the  first  and  third  cases,  there  may  be  reason  for  mak- 
ing such  a  mistake.  The  course  of  the  disease  would  soon 
show  the  mistake.  Spinal  meningitis  will  be  recognized  by 
the  greater  amount  of  pain  in  the  back,  by  passive  motion 
increasing  this  pain,  by  the  spasm  if  present,  and  by  the  ab- 
sence of  other  peculiarities  of  neuritis. 

Dejerine  (Etude  sur  le  nevro-tabes  peripherique — ataxic 
locomotrice  par  n^vrites  p^riph^riques,  avec  integrite  absolue 
des  racines  posterieurs,  des  ganglions  spinaux  et  de  la 
moelle  epiniere — Arch,  dc  PJiysioL,  1884,  p.  231)  has  recently 
reported  a  case  which  was  supposed  to  be  locomotor  ataxia, 
where  after  death  no  other  lesion  than  neuritis  of  the  pe- 
ripheral nerves  was  found. 

The  disease  known  in  Japan  as  kak-ke  has  been  described 
by  Scheube,  who  has  carefully  examined  the  nervous  system 
in  twenty  patients.  He  found  neuritis  in  every  case  ;  slight 
lesion  of  the  cord,  not  sufficient  to  explain  the  symptoms,  in 
only  one  case.  He  believes  a  specific  poison  is  the  cause  of 
the  disease. 

Recently  Dr.  J.  B,  de  Lacerda  has  published  a  monograph 
(see  Science,  March  14,  1884,  p.  331.  Etiologia  e  genesis  de 
beri-beri.  Pelo  Dr.  J.  B.  de  Lacerda.  Rio  de  Janeiro,  1884), 
in  which  he  claims  to  have  discovered  the  bacillus  of  beri-beri, 
and  by  injecting  liquid  containing  this  bacillus  into  rabbits 
and  Guinea-pigs  he  produced  a  similar  disease.  He  also 
found  similar  bacilli  in  rice,  and  cultivating  he  produced 
the  organisms,  and  injecting  these  into  animals  produced 
the  disease. 
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The  nature  of  the  pathological  process  in  these  cases  was 
generally  believed  to  be  an  inflammation  of  the  nerves. 
But  at  a  meeting  of  the  Section  for  Psychiatry  and  Neu- 
rology of  the  Versammlung  deutscher  Naturforscher  und 
Aerzte  in  Freiburg,  held  last  Sept.,  Erb  made  two  sugges- 
tions {Allgemeine  ZeitscJi.  f.  Psych.,  etc.,  xl.,  1884,  p.  834), 
which  he  thought  deserved  more  consideration : 

"  I.  It  is  possible  and  probable  that  purely  functional 
disturbances  of  the  trophic  centres  in  the  spinal  cord  pro- 
duce anatomical  disturbances  (degenerative  atrophy)  in  the 
periphery  (the  motor  nerves  and  muscles). 

"  2.  It  is  possible  that  besides  the  complete  destruction 
and  separation  of  the  trophic  centres,  yet  other  pathological 
processes  occur  in  them  which  need  nol  always  go  so  far  as 
to  show  themselves  in  the  form  of  total  degenerative  atro- 
phy of  the  peripheral  regions  of  these  centres." 

These  suppositions  seem  to  have  been  answered  suffi- 
ciently at  that  meeting  by  Striimpell,  Schultze,  and  Seelig- 
miiller,  who  show  that  Erb's  hypotheses  are  less  likely  to 
be  correct  than  that  which  refers  the  lesion  to  a  peripheral 
neuritis.  Erb  replies  that  his  hypothesis  is  only  met  by  an 
hypothesis. 

In  the  case  just  reported  the  degeneration  in  the  pe- 
ripheral ends  is  simply  the  degeneration  due  to  the  separa- 
tion of  a  nerve  from  its  trophic  centre,  the  Wallerian  de- 
generation (fig.  4  shows  the  first  segmentation,  fig.  5  shows 
the  extreme  degree  of  change).  As  specimens  from  nearer 
the  origin  of  the  nerves,  this  degeneration  was  less 
marked,  and  a  larger  number  of  healthy  nerve  fibres  ap- 
peared. In  those  taken  from  the  brachial  plexus  the 
nerves  show  change  only  about  the  constrictions  of  Ran- 
vier.  The  first  change  is  not  segmentation,  but  a  disturb- 
ance of  the  medullary  sheath  at  these  points  (figs.  2  and  3). 

The  same  change  was  seen  in  a  specimen  from  a  Guinea- 
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pig,  where  the  nerve  was  in  the  first  stage  of    inflammation. 

Gombault  {Archives  de  Neurologic,  t.  I.,  1880,  pp.  11-177) 
has  studied  the  changes  in  neuritis  produced  artificially  in 
Guinea-pigs  by  mixing  lead  with  their  food.  He  finds  that 
the  seat  of  commencing  change  in  the  segments  of  a  nerve 
fibre  is  at  the  end  of  the  segment,  the  axis-cylinder  remain- 
ine  intact.  He  concludes  that  the  difference  between  in- 
flammation  and  Wallerian  degeneration  is:  (i)  that  in  the 
same  nerve  fibre  the  lesion  is  discontinuous,  it  attacks  cer- 
tain inter-annular  segments  to  the  exclusion  of  the  others ;  (2) 
the  axis-cylinder  is  not  interrupted,  the  myeline  sheath  and 
protoplasm  are  alone  affected.  It  is  a  true  parenchymatous 
inflammation ;  it  may  terminate  in  restoration  of  the  fibre, 
or  the  axis-cylinder  may  be  at  length  destroyed,  and  then 
the  Wallerian  degeneration  follows  in  the  distal  end  of  the 
nerve  fibre. 

Gombault  thinks  this  peri-axillary  neuritis  does  not  have 
its  origin  in  a  change  of  trophic  action  of  the  spinal  centres. 

Considering  the  changes  found  about  the  annular  con- 
strictions, it  is  reasonable  to  consider  the  disease  a  neu- 
ritis, not  dependent  upon  changes  in  the  spinal  cord.  The 
fact  that  the  distal  extremities  of  the  nerves  were  most  af- 
fected, and  the  change  diminished  toward  the  spinal  centres 
and  ceased  in  some  nerves  long  before  the  spinal  cord  was 
reached,  would  also  lead  to  the  conclusion  that  the  disease 
was  not  dependent  upon  changes  in  the  cord. 

In  most  cases  the  patients  recovered  more  or  less  com- 
pletely, but  recovery  was  very  slow  in  severe  cases.  It  re- 
quired much  time  and  patience  to  straighten  the  contracted 
limbs,  and  strength  was  regained  very  gradually. 

I  am  not  sure  that  any  treatment  shortened  the  attack. 
Salicylic  acid  seemed  to  cut  short  the  pain  in  some  cases, 
and  when  it  returned  it  was  not  quite  so  severe.  It  was 
necessary  to  give  morphia  to  relieve  pain.      A  4  f/  to  5  /o 
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solution  of  carbolic  acid  applied  on  cloths  to  the  painful 
limbs  was  of  decided  advantage.  One  patient  thought  ice 
to  the  spine  grateful,  another  preferred  hot  water,  com- 
plaining that  ice  increased  the  pain  in  the  limbs.  Blisters 
over  nerves  seemed  to  be  of  advantage  in  one  or  two  cases 
where  used,  especially  in  a  case  where  the  hypersesthesia 
was  very  persistent. 

It  is  well  to  try  to  avoid  or  diminish  the  extent  of  the 
contractions  by  position  or  gentle  extension  of  the  limbs,  a 
sand-bag  to  rest  the  feet  against,  etc.,  for  the  contractions 
are  difificult  to  overcome.  To  do  so  requires  a  persevering 
use  of  massage,  extension,  and  electricity.  These  agents 
are  to  be  used  a  long  time  to  promote  a  return  of  power. 
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MOST  malignant  new-formations  of  the  peritoneum 
are  carcinomatous.  Those  of  other  nature  are 
usually  secondary,  either  by  continuity  or  metastasis.  En- 
chondroma  has  been  thus  observed,  exhibiting  a  feature  of 
malignancy  unusual,  though  not  without  precedent  (Wood, 
Lancet^  1881,  i.,  249).  Myxo-sarcoma  and  sarcoma  have  also 
been  encountered,  both  as  primary  and  as  secondary 
growths.  Primary  peritoneal  sarcoma  has  been  reported  by 
Kelsch  and  Wannenbroncq,'  Berlioz,'  Weiss,'  and  others. 

Carcinoma  of  the  peritoneum  may  be  primary  or  secon- 
dary. Of  late  years  there  has  been  not  a  little  confusion 
concerning  primary  carcinoma  of  the  peritoneum.  From 
time  to  time  peritoneal  carcinoma  has  been  observed  where 
every  evidence  of  its  primary  development  was  present  at 
the  necropsy.  At  the  same  time  the  impossibility  of  such 
occurrence  continued  to  be  urged  by  the  upholders  of  the 
germinal  lamina  theory  of  tumor  formation,  by  whom  it  has 
been  insisted  that  carcinoma,  a  new-growth  dependent  for  at 
least  a  portion  of  its  structure  upon  tissues  derived  directly 
from  the  epiblastic  layer  of  the  blastoderm,  could  not  be  de- 
veloped from  the  peritoneum,  a  purely  mesoblastic  structure. 

'  Prog,  mid.,  ix.,  l88l,  729. 

^  your,  de  la  soc.  de  mid.,  etc.,  de  Vlslre,  1879,  89. 

'  Aertz.  Bcrl.  d.  k.  k.  Allg.  Krankenh,  zu  Prag.,  18S2,  128. 
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Various  explanations  of  the  apparent  existence  of  primary- 
cancer  of  this  membrane  have  been  offered.  Some  have  as- 
sumed it  to  be  really  secondary  to  primary  undetected  for- 
mations in  epithelial  structures.  Klebs  suggested  an  infec- 
tion of  the  peritoneum  with  epithelial  elements,  rather  than 
by  a  carcinomatous  new-growth  originating  in  the  peritoneal 
endothelium,  leaving  to  future  investigation  the  task  of 
determining  the  route  by  which  the  epithelial  elements  are 
brought  to  the  peritoneum.'  These  pathological  dif^culties 
have,  fortunately,  been  greatly  relieved  by  recent  embryologi- 
cal  discoveries,  whereby  practical  experience  may  be  recon- 
ciled with  the  prevailing  theory.  The  investigations  of  Hert- 
wig  and  Balfour  show  that  the  lining  membrane  of  the  per- 
itoneum is  derived  from  the  hypoblast,  and  that  it  is,  there- 
fore, a  true  epithelial  structure.^  There  is,  therefore,  no 
difificulty  in  concluding  that  carcinoma  not  only  may  but 
does  occur  as  a  primary  peritoneal  new-formation. 

Varieties  of  Peritoneal  Carcinoma. — The  cellular  elements 
predominate  in  proportion  to  the  rapidity  of  growth  of  per- 
itoneal cancer.  In  the  most  rapidly  fatal  varieties  the  growth 
may  have  the  softness  of  brain  substance.  Acute  miliary 
carcinoma  is  probably  always  medullary.  In  less  acute  pri- 
mary carcinoma  both  this  and  the  fibrous  (scirrhous)  and 
colloid  forms  occur.  The  connective-tissue  element  will  be 
most  abundant  in  the  slower  forms  and  hard  leathery  bands 
of  malignant  infiltration  will  be  developed.  Colloid  cancer, 
usually  indicative  of  a  more  chronic  course,  may  complicate 
both  the  medullary  and  scirrhous  forms.  Petrina  ^  records 
forty  cases  of  peritoneal  carcinoma.  Of  these  fourteen  were 
primary,  nine  medullary,  and  five  scirrhous  (fibrous)  ;  twenty- 
six  were  secondary — fourteen  medullary,  ten  scirrhous,  two 
colloid.     Chuquet  ^  found  that  of  the  cases  collected  by  him, 

*  Handb.  d.  path.  Anat.,  2d  part,  1869,  p.  337. 

^  Ziegler's  "  Path.  Anat.,"  part  2.    Translated  by  McAllister.    Lond.,  p.  123. 

^ViertelJ.  /.  d.  prak.  Heilk.     Prag.,  1872,  2  B.,  541. 

"  "These  de  Paris,"  No,  548,  1S79. 
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two  thirds  were  primary.  (He  also  found  colloid  carcinoma 
to  be  the  most  frequent.  It  is  more  correct  to  speak  of  this 
as  a  degenerative  condition  of  cancer  than  as  a  distinct  va- 
riety, and  to  apply  the  term  colloid  cancer  only  when  the 
colloid  change  is  predominating.  To  a  limited  extent  it  can 
be  discovered  in  a  large  proportion  of  carcinomas.)  Carci- 
noma may  affect  the  peritoneum  secondarily  by  continuity 
from  other  organs  or  tissues,  and  by  metastasis.  Melanotic 
cancer  may  thus  rarely  develop. 

Symptoms  and  Course. — Primary  peritoneal  cancer  may  de- 
velop very  insidiously,  and  has  an  indefinite  and  irregular 
course.  Pain  commonly  first  attracts  the  attention  of  the 
patient.  This  may  become  nearly  constant  or  paroxysmal, 
most  intense  in  some  fixed  region,  and  radiating  thence 
to  other  parts  of  the  abdominal  cavity,  or  to  the  chest, 
shoulders,  or  back,  or  down  the  thighs.  It  is  variously  de- 
scribed as  stabbing,  stinging,  burning,  or  as  a  dull,  heavy 
sensation.  As  a  rule  it  gradually  increases  in  severity  until 
it  becomes  a  source  of  unending  distress  or  even  agony.  It 
may,  however,  not  be  present  during  the  earlier  stages,  or 
may  never  acquire  especial  prominence.  This  pain  is,  at 
first,  not  aggravated  by  pressure,  and  it  is  probable  that 
the  tenderness  so  often  observed  later  may  usually  be  attrib- 
uted to  peritonitis.  About  the  period  of  development  of 
pain,  or  sometimes  even  earlier  than  this,  the  patient 
realizes  that  he  is  not  well.  Vague  disturbances  of  his  di- 
gestive organs,  anorexia,  even  disgust  for  food,  and  other 
signs  of  gastric  indigestion,  will  appear  with  eructations, 
flatulence,  etc.  Vomiting  may  occur  at  this  time,  but  more 
commonly  when  the  disease  is  advanced,  and  is  then  often 
a  result  of  peritonitis.  At  other  times  it  follows  primary 
cardiac  or  pyloric  gastric  cancer,  of  which  the  peritoneal 
growths  are  secondary  results.  Constipation  will  gradually 
become  persistent  and  the  patient  will  lose  strength  and 
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flesh.  At  this  time  there  will  be  no  fever  except  in  the 
more  acute  cases,  and  the  thoracic  organs  will  be  unaf- 
ected,  unless  involved  in  a  general  carcinosis  or  subject  to 
independent  disease.  In  acute  miliary  carcinosis  fever  may 
be  present  from  the  first  and  the  case  closely  resemble  one 
of  acute  miliary  tuberculosis. 

Sooner  or  later  the  belly  will  become  enlarged  from  the 
growth  of  the  tumors,  from  meteorism,  from  ascites,  or  a 
combination  of  these  conditions.  In  a  large  number  of 
cases  the  tumors  may  be  obscurely  felt  as  nodules,  varying 
in  size  from  that  of  a  nut  to  that  of  a  child's  head,  deeply 
in  the  abdominal  wall  or  more  profoundly  situated.  At 
times  the  nodules  are  replaced  by  tracts  of  resistant  matter 
not  clearly  definable,  or  by  the  hardened  cancerous  omen- 
tum crossing  the  belly  as  a  broad  band  of  induration. 
When  felt,  the  tumors  will  usually  be  hard  and  resistant, 
except  in  the  case  of  colloid  cancer,  when  an  obscure  sensa- 
tion of  fluctuation  may  be  perceived.  Examination  by  the 
vagina  and  rectum  will  often  assist  the  observer  by  reveal- 
ing the  infiltrations  in  the  pelvic  cavity.  Not  unfrequently 
the  uterus  will  be  immovably  fixed  in  a  mass  of  such  ma- 
terial. The  new-formations  will  often  grow  rapidly.  It  is 
uncommon,  however,  for  them  to  be  easily  and  definitely 
recognizable  unless  of  large  size,  since  they  are  obscured  by 
ascitic  fluid  and  by  gas  within  the  intestines.  The  occur- 
rence of  peritonitis  will  also  tend  to  make  a  diagnosis  diffi- 
cult by  forming  adhesions  whereby  pockets  of  fluid  and 
■knuckles  of  intestines  become  fixed  in  various  positions. 
The  surface  of  the  belly  will  thus  be  made  uneven  by  the 
irregular  distribution  of  cancer  masses,  localized  meteor- 
ism, and  encysted  fluid.  In  the  more  acute  forms  it  is  not 
at  all  uncommon  for  the  carcinomatous  nodules  to  entirely 
escape  recognition  on  account  of  their  small  size  and  wide 
distribution  and  the  accumulation  of  ascitic  fluid,  and   the 
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true  nature  of  the  disease  may  not  be  determined  intra 
vita  VI. 

Chuquet  claims  that  a  symptom  of  highest  diagnostic 
importance  is  the  presence  throughout  the  entire  subcuta- 
neous system  and  in  the  muscles,  of  "  cancer  granules  "  first 
described  by  Millard,  and  which  are  said  to  be  perceptible 
to  the  touch.  These  "  granules,"  however,  do  not  seem  to 
have  been  met  with  by  other  observers,  and  can  therefore 
hardly  be  counted  upon  with  confidence.  What  seems  to 
be  a  somewhat  similar  condition  has  been  described  by 
Chvostek  as  a  scattered  crepitation  over  the  belly  in  perito- 
neal cancer,  or  even  in  peritonitis,  quite  like  skin  emphy- 
sema. He  attributed  the  sign  to  fluid  enclosed  in  very 
small  spaces  with  delicate  and  sharply  limited  walls,  and 
which  is  forced  out  by  pressure.  He  found  it  only  where 
the  abdominal  viscera  were  adherent  to  the  anterior  belly- 
wall  by  peritonitic  products  containing  fluid  in  very  small 
cavities.' 

Ascites  is  constantly  present  in  these  cases.  It  is  due 
to  peritonitis  or  to  pressure  exerted  upon  venous  trunks 
within  the  belly  cavity,  or  to  hydrsemia.  It  may  vary  in 
amount  from  one  to  twenty  or  thirty  pints.  The  fluid  is 
usually  clear  and  of  high  specific  gravity,  with  floating 
shreds  of  fibrin.  Its  character  will  often  be  ascertained 
through  paracentesis  performed  for  the  relief  of  pain  or  for 
purposes  of  diagnosis.  It  will  then  be  found,  very  often, 
to  be  tinged  with  blood  or  decidedly  sanguinolent.  This 
condition  of  the  ascitic  fluid  is  of  the  highest  diagnostic 
importance,  and  has  been  insisted  upon  by  a  number  of 
writers  as  indicating  a  strong  probability  of  a  cancerous 
origin.  It  must  be  admitted,  however,  that  it  is  possible 
for  this  fluid  to  be  sanguinolent  in  tubercular  and  even  in 
chronic  peritonitis.  All  things  considered,  sanguinolent 
ascitic  fluid  gives  a  strong  presumption  in  favor  of  perito- 

'  CEsterreich.  Zettsch.  f.  prakt.  Heilk.,  39,  1866. 


CARCINOMA    OF  THE  PERITONEUM.  55 

neal  cancer;  and  if  the  sedimentary  deposit  of  this  fluid  be 
microscopically  examined  (a  procedure  first  recommended 
by  Foulis,  of  Edinburgh),  the  detection  of  groups  of  ordina- 
ry epithelial  cells  will  serve  to  determine  its  cancerous  origin.' 
The  amount  of  fluid  is  not  always  proportionate  to  the  dura- 
tion of  the  affection.  It  is  often  irregularly  distributed,  by 
reason  of  the  frequent  peritoneal  adhesions,  which  also 
bind  the  intestines  in  such  a  manner  that  the  usual  position 
of  these  in  simple  ascites  is  not  often  observed.  Another 
rare  peculiarity  of  the  ascitic  fluid  of  carcinoma  has  been 
observed  by  Quinecke,  Klebs,  and  Brieger.  Here  the  fluid 
is  milky  white,  and  forms  a  creamy  surface  layer  of  fat- 
corpuscles  and  granular  fat.  Such  cases  have  been  sup- 
posed to  represent  chylous  ascites.  Brieger,  however, 
thinks  that  there  is  no  escape  of  lymph,  but  that  the 
appearances  are  due  to  fatty  degeneration  of  peritoneal 
epithelium.  After  paracentesis,  peritoneal  friction  sounds 
may  sometimes  be  heard.  General  dropsy  frequently  oc- 
curs later,  though  oedema  of  the  lower  extremities  has  been 
known  to  precede  ascites.  Pericardial  and  pleural  effusions 
may  arise  from  cancerous  metastasis  or  extension,  and  the 
abdominal  wall  may  become  oedematous.  CEdema  of  the 
lower  extremities  from  pressure  upon  large  intra-abdominal 
veins  may  become  very  intense,  and  may  lead  to  erythem- 
atous, erysipelatous,  or  even  gangrenous  inflammation. 
When  pressure  is  exerted  upon  the  ascending  vena  cava, 
the  veins  of  the  abdominal  wall  become  very  large  and  tor- 
tuous, with  reversed  blood-current. 

It  has  been  said  that  constipation  is  nearly  always  pres- 
ent early  in  the  disease.  This  will  be  associated  with  more 
or  less  localized  meteorism.  These  accumulations  of  gas 
sometimes  press  the  diaphragm  above  its  natural  limits, 
and    add   greatly  to   the   general  discomfort.     Attacks  of 

'  Beatson,  Glasgow  Med.  Jour.,  I2,  1879  ;  Chuquet,  loc.  cit.;  Brieger,  Char- 
ite-Annalen  viii,  1883,  109. 
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diarrhoea  may  alternate  with  constipation,  and  toward  the 
end  diarrhoea  may  become  persistent.  On  the  other  hand, 
the  lumen  of  the  bowel  may  ultimately  be  destroyed,  and 
the  patient  perish  with  the  symptoms  of  obstruction. 
Hepatic  and  urinary  disorders,  as  direct  results  of  the  car- 
cinoma, are  not  constant.  Jaundice  may  be  occasioned  by 
pressure  of  the  new-growths  upon  the  bile-ducts.  The  renal 
functions  are  not  often  disturbed.  The  urine  will  often  be 
highly  acid  and  deposit  urates  freely.  Micturition  may 
sometimes  be  painful  and  frequent  from  implication  of  the 
bladder. 

While  these  symptoms  are  developing,  the  patient's  gen- 
eral condition  becomes  markedly  worse.  In  a  short  time, 
possibly  several  weeks,  more  often  several  months,  the 
various  disturbances  of  nutrition,  together  with  the  rapid 
increase  in  number  and  size  of  the  cancerous  growths,  will 
have  induced  that  peculiar  condition  known  as  the  cancer- 
ous cachexia,  which  will,  of  itself,  often  direct  attention  to 
the  true  nature  of  the  disease  in  obscure  cases.  Tenderness 
to  pressure  will  be  superadded  to  the  ever-increasing  dis- 
tress. Rapid  emaciation  and  increasing  debility  result  from 
diminished  assimilation,  pain,  sleeplessnes,  and  general  dis- 
comfort. The  inguinal  glands  may  become  enlarged  and 
indurated,  and  metastatic  deposits  may  occur  in  other  parts 
of  the  body.  Cancerous  infection  of  the  tract  of  puncture 
of  paracentesis  has  been  observed  by  Brieger,  Reinke, 
Quincke,  Unverricht,  and  Chuquet.  Fever,  which  may 
have  been  present  from  a  very  early  period,  will  sooner  or 
later  appear  and  become  constant.  Pain,  insomnia,  nausea 
and  vomiting,  alternating  constipation  and  diarrhoea,  pro- 
found debility  combine  to  intensify  the  sufferings  of  the 
patient  until  death  occurs,  from  the  development  of  the 
cachexia,  from  pulmonary  oedema,  pneumonia,  perforation 
of  the  bowels,  peritonitis,  hemorrhage,  or  some  intercurrent 
affection. 
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When  the  peritoneal  carcinoma  originates  through  con- 
tinuity or  metastasis,  its  symptoms  will  blend  with  those  of 
the  primary  affection,  and  will  often  play  a  role  quite  unim- 
portant ;  or  it  may  become  diffused  with  great  rapidity. 
In  such  cases,  of  course,  the  symptoms  of  the  primary  dis- 
order will  not  be  mitigated  by  the  involvement  of  the  per- 
itoneum, but  maybe  less  sharply  defined  than  when  uncom- 
plicated with  those  of  secondary  formations. 

Duration  and  Prognosis. — Peritoneal  carcinoma  probably 
runs  its  course  more  rapidly  than  any  other  form  of  cancer, 
ending  fatally  in  from  four  to  six  months.  Rarely  cases 
terminate  within  a  few  weeks  after  the  apparent  beginning 
of  the  malady.  On  the  other  hand,  life  may  be  prolonged 
for  a  year  or  eighteen  months.  Vidal  reported  a  case  that 
lasted  two  and  a  half  years  (Chuquet).  This  seems  to  be 
the  extreme.  Petrina  gives  the  medium  duration  of  pri- 
mary peritoneal  carcinoma,  reckoning  from  the  earliest 
fever,  as  six  weeks,  and  of  secondary  cancer  as  from  one  to 
three  months.  The  shortest  course  observed  by  him  in 
primary  carcinoma  was  one  week  ;  the  longest,  six  months  ; 
and  in  secondary  cancer  the  shortest  duration  was  three 
weeks ;  the  longest,  eighteen  months.  Other  authorities 
give  a  longer  average  duration  to  the  disease,  though  all 
agree  that  the  fatal  termination  will  generally  come  within 
six  months. 

Etiology. — This  is  very  obscure.  Traumatism  has  been 
ascribed  as  an  occasional  cause  of  primary  carcinoma  of  the 
peritoneum,  but  this  is  very  doubtful.  Probably,  also,  chronic 
peritonitis  rather  occurs  as  a  consequence  than  as  a  cause 
of  the  new-formation.  Heredity  exerts  a  positive  but  inde- 
terminate influence.  Although  there  seems  to  be  no  time 
of  life  at  which  peritoneal  cancer  may  not  occur,  it  is  prone 
to  appear  after  middle  life.  It  has  been  observed  in  in- 
fancy and   even  in   the    foetus.      The   following  tables   of 
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Petrina  and  Chuquet  show  the  ages  of  the  patients  recorded 
by  thein. 


Petrina. 

Chuquet. 

Age. 

Male. 

Female. 

Caj'fj. 

Total. 

IO-20 

_ 

I 

I 

2 

20-30 

I 

2 

9 

12 

30-40 

— 

2 

5 

7 

40-50 

6 

2 

4 

12 

50-60 

4 

7 

13 

24 

60-70 

3 

7 

4 

14 

70-So 

2 

3 

5 

10 

16 

24 

41 

81 

It  thus  appears  that  nearly  one  third  of  all  cases  occurred 
between  the  ages  of  fifty  and  sixty,  and  three  fourths  of  all 
after  the  fortieth  year.  Sex  has  a  decided  influence,  fe- 
males having  a  much  greater  liability.  Of  Petrina's  forty 
cases,  sixteen  were  males  and  twenty-four  females.  Chuquet 
records  the  sex  of  forty-four  cases,  of  whom  seventeen  were 
males  and  twenty-seven  females.  The  greater  liability  of 
females  is  probably  due  to  the  .comparative  frequency  of 
cancer  of  the  female  genital  organs,  and  its  extension  to  the 
peritoneum.  Secondary  cancer  arises  by  extension  or  met- 
astasis from  other  parts  or  organs.  Chuquet  concludes 
that  the  centres  most  often  the  seat  of  the  primary  deposits, 
are,  in  order  of  frequency,  ovaries,  stomach,  liver,  and 
uterus.  Petrina's  tables  show,  however,  the  stomach  and 
pylorus  to  be  the  most  frequent  primary  centres  of  twenty- 
nine  cases  of  secondary  peritoneal  cancer,  the  stomach  and 
pylorus  were  primarily  affected  in  seventeen,  the  ovaries, 
Fallopian  tubes,  and  uterus  in  four,  the  liver  in  three,  the 
pancreas  in  two,  the  mesenteric  and  retroperitoneal  glands 
in  two. 

Diagnosis. — This  is  frequently  of  extreme  difificulty,  es- 
pecially in  primary  carcimoma  ;  indeed  in  rapidly  fatal  cases 
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the  nature  of  the  disease  may  be  only  determinable  after 
death.  At  best,  the  earlier  stages  usually  escape  recog- 
nition. The  affections  most  apt  to  be  confounded  with 
peritoneal  cancer  are  peritoneal  tuberculosis,  cancerous  and 
other  tumors  of  the  abdominal  viscera,  ascites  from  cirrhosis, 
hydatid  and  ovarian  cysts,  meteorism  and  impacted  faeces. 
When  the  malady  is  secondary  it  is  not  usually  difficult  to 
attribute  the  new  symptoms  to  their  true  cause.  Their  ap- 
pearance, more  or  less  complete,  in  a  person  known  to  have 
gastric,  ovarian,  hepatic,  or  other  variety  of  cancer,  will 
readily  be  recognized  as  indicating  an  extension  or  metas- 
tasis. Cancer  secondary  to  undetected  primary  growths 
will  not  differ  from  primary  forms  in  the  difificulties  of  its 
recognition.  Tubercular  peritonitis  may  present  the  closest 
clinical  analogies  with  rapid  peritoneal  carcinoma.  There 
may  be  the  same  early  development  of  ascites,  the  rapid 
wasting  and  debility,  the  abdominal  pain,  even  the  for- 
mation of  tubercular  masses  detectable  through  the  ab- 
dominal wall.  Diffusion  of  nodules  to  other  serous  mem- 
branes may  occur  in  both  affections.  Carcinoma,  however, 
may  be,  indeed,  is  often  quite  devoid  of  fever,  which,  when 
present,  is  quite  irregular  and  unlike  the  fever  of  tubercu- 
losis, the  evening  exacerbations  of  which  are  characteristic. 
The  ascites  of  cancer  is  more  abundant  than  that  of  tuber- 
culosis, though  in  both  affections  the  fluid  may  be  irregu- 
larly encysted  through  inflammatory  adhesions.  Although 
pain  is  present  in  tuberculosis,  it  is  altogether  less  than  in 
cancer  where  it  seems  often  quite  out  of  proportion  to  the 
amount  of  appreciable  disease.  The  existence  of  tubercle 
in  other  organs  and  the  presence  of  persistent  diarrhoea, 
should  give  a  prejudice  in  favor  of  similar  disease  of  the 
peritoneum.  This,  however,  should  not  be  held  too  rigidly. 
Cancerous  tumors  of  the  stomach  and  liver  are  usually  un- 
accompanied by  ascites,  unless  the  peritoneum  becomes  in- 
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volved,  or  secondary  deposits  occur,  compressing  the  vena 
portiE  or  ascending  vena  cava.  In  tiie  latter  case  cedema  of 
the  lower  extremities  will  also  be  present.  Hepatic  cancer 
will  also  show  the  influence  of  the  diaphragm  in  following 
the  respiratory  movements.  Sarcomatous  tumors  of  the 
peritoneum  or  intra-abdominal  organs,  or  of  the  retro-peri- 
toneal glands,  do  not  afford  well  marked  clinical  differences 
with  carcinoma.  Simple  tumors  are  to  be  distinguished  by 
their  benign  course.  Ascites  from  hepatic  cirrhosis  is  of 
more  chronic  course,  is  more  painless,  and  presents  alto- 
gether a  different  clinical  history. 

The  apparent  cachexia  of  cirrhotic  patients  may  at  times 
be  misleading;  but  the  symptoms  of  hepatic  contraction 
will  be  present,  and  the  absence  of  tumors  may  be  ascer- 
tained through  paracentesis.  Hydatid  and  ovarian  cysts 
have  a  slower  development  and  a  localized  development  of 
fluctuation.  They  are,  also,  usually  painless,  unless  com- 
plicated with  peritonitis.  The  hydatid  thrill,  when  pres- 
ent, will  assist  the  diagnosis.  It  should  not  be  forgotten 
that  ovarian  cysts  are  sometimes  associated  with  carcinoma. 

Meteorism  may  distend  the  belly-wall,  but  the  pure  tym- 
panites, and  its  dispersion  under  appropriate  treatment,  will 
distinguish  it.  Also,  faecal  accumulations  may  be  recog- 
nized by  their  plasticity,  and  their  removal  by  proper  pur- 
gation. 

The  presence  of  painful  intumescence  of  the  belly  (with 
or  without  fever),  with  irregularity  of  surface  caused  by 
associated  areas  of  dulness  and  resonance  from  fluid,  gas, 
and  tumor  formations  of  rapid  growth,  with  emaciation, 
pain,  and  the  development  of  cachexia,  will  usually  sufifice 
to  distinguish  peritoneal  carcinoma.  Ascites  may,  however, 
be  so  intense  as  to  prevent  the  recognition  of  other  physical 
conditions,  in  which  case  paracentesis  may  be  resorted  to. 
This  should  be  done  with  due  caution,  as  it  is  sometimes 
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followed  by  unhappy  results,  especially  in  cases  of  colloid 
cancer  (Faucon  :  Joiir.  des  set.  in^d.  dc  Lille,  iii.,  177).  The 
operation  is  contra-indicated  where  the  physical  conditions 
allow  a  tolerably  certain  diagnosis  to  be  made,  and  should 
never  be  done  unless  the  patient  be  confined  to  the  bed 
and  vigilantly  cared  for  for  several  days  afterward.  If, 
after  paracentesis,  a  solid  tumor  be  detected,  the  presump- 
tion in  favor  of  its  malignant  nature  is  strong.  The  char- 
acter of  the  ascitic  fluid  is  of  the  utmost  importance.  It 
may  be  like  ordinary  ascitic  fluid,  but  it  is  very  often  san- 
guinolent,  a  condition  almost  characteristic  of  malignant 
disease.  The  detection  of  epithelial  cells,  such  as  occur  in 
carcinomatous  growths,  in  the  sediment  of  this  fluid,  may  be 
considered  as  conclusive  of  its  cancerous  origin. 

Pathological  Anatoviy. — In  necropsies,  after  the  more  acute 
primary  cancers  of  the  peritoneum,  the  nodules  may  be 
found  scattered  over  every  part  of  the  membrane.  They 
may  be  no  larger  than  millet-seed,  and  of  a  whitish  or  gray- 
ish color,  and  without  inflammatory  areola.  Miliary  tuber- 
culosis may  be  closely  simulated.  Usually,  the  nodules  vary 
■within  much  wider  limits,  often  attaining  the  size  of  hen's 
eggs  or  oranges.  They  remain  sharply  circumscribed,  or 
merge  into  masses  of  greater  or  less  extent,  sometimes 
forming  great  plates  of  infiltration.  In  the  mesentery,  Chu- 
quet  asserts  that  the  nodules  commonly  are  situated  near 
the  points  of  intestinal  attachment.  Nodules  of  the  size  of 
a  grain  of  wheat,  or  of  a  pea  or  bean,  are  very  apt  to  have 
central  depressions,  differing  thus  from  tubercle.  In  the  pro- 
cess of  growth  they  tend  to  assume  a  spherical  form,  and 
may  even  become  pedunculated,  showing  a  resemblance 
to  clusters  of  white  currants  (Bristowe)  ;  or  the  pedicles  may 
become  reduced  to  mere  threads,  and  indeed,  as  in  a  case  re- 
ported by  Matthews  Duncan  {Med.  T.and  G.,  1872,  ii.,  432), 
they  may  be  severed  and  the  nodules  float  free  in  the  abdomi- 
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nal  cavity.  Sometimes  the  new-growth  at  first  looks  as  though 
drops  of  melted  white  wax  had  fallen  upon  the  membrane  and 
there  hardened,  an  appearance  also  met  with  in  cancer  of  the 
intestinal  mucous  membrane.  When  diffused  infiltration  of 
the  membrane  occurs  it  may,  in  proportion  to  the  rapidity 
of  its  development,  have  the  characters  of  medullary  or  of 
scirrhous  cancer.  The  colloid  change  may  affect  either 
variety. 

In  medullary  cancer,  soft,  brain-like  masses  may  line  the 
parietal  peritoneum  forming  infiltrations  of  great  thickness  ; 
or,  involving  the  peritoneal  coat  of  viscera,  may  deeply 
imbed  them,  sometimes  without  involving  their  structure. 
The  greater  omentum  may  thus  become  greatly  thickened. 
Such  masses  may  form,  with  inflammatory  products,  con- 
glomerations of  bowels,  peritoneum,  and  viscera.  This  is 
especially  the  case  in  the  pelvic  cavity.  The  new-growths 
will  be  of  light  or  dark  gray  or  reddish  color,  with  often 
brownish  centres  from  extravasation.  Scattered  throughout 
the  masses  little  cystic  accumulations  of  clear  gummy  fluid 
may  often  be  discovered.  A  granular  or  mammillated 
aspect  will  be  presented,  while  in  structure  such  friability 
may  be  presented  that  the  infiltrations  readily  break  down 
under  the  finger.  Masses  may  attain  the  appearance  and 
size  of  the  adult  human  brain. 

In  more  chronic  primary  carcinoma,  the  new-growth  may 
be  more  localized  and  the  tumors  be  much  fewer  in 
number,  though  sometimes  reaching  great  size  and  weigh- 
ing several  pounds.  The  softer  varieties  are  usually  very 
vascular.  In  the  scirrhous  forms,  the  peritoneum  may  be 
thickened  by  a  dense  infiltration,  giving  it  a  leathery 
appearance ;  and  the  great  omentum,  reduced  to  a  con- 
tracted and  thickened  band,  will  stretch  across  the  abdom- 
inal cavity.  Colloid  cancer,  which  will  be  frequently  met, 
will  be  recognized  by  its  semi-fluid,  gelatinous  appearance. 
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It  is  apt  to  form  great  masses,  and  to  be  widely  diffused. 
In  all  varieties  the  peritoneum  will  often  be  opaque  and 
thickened  almost  throughout.  Primary  peritoneal  cancer 
may  also  be  metastatic,  attacking  neighboring  parts  or 
viscera ;  or,  it  may  spread  by  continuity,  growing  into 
adjacent  organs  from  the  surface,  or,  extending  through  the 
diaphragm,  involve  the  pleurae.  Sometimes  organs  are 
completely  destroyed  by  the  infiltrations.  This  is  espe- 
cially the  case  with  the  ovaries. 

Secondary  cancer  of  the  peritoneum  will  usually  be  found 
most  densely  distributed  near  the  primary  centre,  whence 
it  has  extended  by  continuity.  In  such  cases,  the  colloid 
form  is  very  frequently  observed.  The  anatomical  condi- 
tions will  only  differ  from  those  of  the  primary  forms  in 
the  superadded  pathological  changes.  The  intestines  will 
show  various  degrees  of  alteration.  They  will  be  more 
or  less  constricted,  the  narrowing  reaching  its  highest 
grades  in  the  cases  where  the  mucous  membrane  was  pri- 
marily affected.  Swelling  and  oedema  of  the  mucous  mem- 
brane are  often  found.  In  all  cases  evidences  of  peritonitis 
will  rarely  be  absent  ;  and  masses  will  sometimes  exist 
where  central  softening  has  occurred.  Perforation  of  the 
bowels,  with  escape  of  their  contents  into  cavities  thus 
formed,  is  not  unknown  ;  and  limited  areas  of  fatty  degen- 
eration and  calcification  occasionally  are  detected.  Evi- 
dences of  hemorrhages,  of  greater  or  less  extent,  are  not 
unfrequent. 

Treatment. — As  the  affection  runs  a  necessarily  fatal 
course,  treatment  must  be  directed  toward  the  alleviation 
of  suffering  and  the  assistance  of  the  powers  of  assimilation. 
Other  indications  for  treatment  must  be  met  as  they  arrive. 
No  treatment  addressed  to  the  carcinoma  itself  will  avail. 


A    CASE    OF    ACUTE    POLIOMYELITIS    IN    THE 

ADULT. 

By  JOHN  VAN  DUYN,  M.D., 

SYRACUSE,    N.    Y. 

History  :  F.  D.,  a  clothier's  clerk,  twenty-three  years  old, 
ot  average  height  and  good  muscular  development.  Had  worked 
on  a  farm  during  summers  until  1880,  which  year  he  spent  at 
school.  Early  in  1S81  he  entered  a  clothing-store  as  clerk,  but 
in  the  following  November  he  had  malarial  fever,  and  in  February. 
1882,  had  a  moderately  severe  attack  of  typhoid  fever:  From  the 
time  of  his  recovery,  in  early  spring,  until  the  following  October, 
he  worked  on  a  farm,  and  then  resumed  his  position  as  clerk. 
Had  never  had  venereal  disease,  and  had  never  been  intemperate 
in  the  use  of  alcohol. 

Aug.  24,  1883,  he  walked  nine  miles,  arriving  at  his  destination 
at  two  o'clock  the  next  morning,  went  to  bed  at  three  o'clock,  and 
slept  six  hours.  At  noon,  he  engaged  with  others  in  "putting" 
a  stone,  which  weighed  nearly  forty  pounds,  and  in  jumping. 
The  stone  was  "  put  "  from  the  shoulder  by  the  right  arm  forward, 
and  thrown  by  both  arms  over  the  head  backward.  This  contest 
was  most  violent  and  lasted  two  hours.  Then  he  ate  a  hearty 
dinner.  At  4.30  p.m.  he  walked  over  three  miles,  then  rode  in  a 
stage  two  miles,  and  in  the  cars  ten  miles,  after  which  he  walked 
with  friends  in  the  city,  and  finally  went  to  bed  at  eleven  o'clock. 
The  next  day  he- felt  some  soreness,  which,  in  a  day  or  two, 
entirely  passed  away.  Until  the  end  of  the  two  weeks  following, 
his  life  was  as  it  had  been  before.  By  his  exertion  he  did  not  be- 
come overheated,  was  not  chilly,  nor  did  he  take  cold.  On 
September  7th,  when  he  woke  in  the  morning,  he  felt  severe  pain 
between  the  shoulders,  equal  in  intensity  on  both  sides  of  the 
spinal  column,  which  was  greatly  increased  by  turning  the  head  to 
either  side.  He  went  to  work,  but  during  the  day  he  felt  chilly 
and  his  face  was  very  red.  In  the  afternoon  the  right  hand 
began  to  lose  its  grasp,  so  that  he  could  hardly  hold  the  pencil  in 
making  sale-tickets.  The  power  to  use  this  hand  grew  gradually 
less,  until,  three  days  later,  it  disappeared  entirely.    That  evening 
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he  rode  ten  miles  by  rail.  He  could  not  sleep  because  of  head- 
ache, chills,  and  nausea.  The  soreness  became  universal.  The 
second  day,  he  got  up,  could  raise  the  right  hand  to  his  face,  but 
could  not  button  his  clothes  with  it.  He  walked  to  see  the  village 
doctor,  but  found  the  strength  of  his  legs  failing  to  the  extent 
that,  in  the  afternoon,  when  he  rode  home,  three  miles  distant, 
he  could  with  difficulty  get  into,  and  out  of  the  wagon.  Went  to 
bed  at  night  and  "  took  a  sweat."  The  third  day,  felt  sick 
and  sore,  but  could  get  up  and  even  went  out  of  the  house.  When 
he  tried  to  put  on  his  hat  with  his  left  hand,  the  right  being 
powerless,  he  found  it  impossible,  and  with  difficulty  only  could 
he  lift  this  hand  to  the  latch  of  the  door.  After  he  had  gone  to 
bed  at  night  he  found  he  could  not  raise  either  elbow  from 
the  bed.  From  this  time  on  he  was  confined  to  the  bed.  He 
suffered  from  general  soreness.  To  breathe  gave  him  pain,  and 
he  could  not  lie  on  either  side,  because  of  the  pain  which  the 
pressure  on  the  chest  gave  him.  The  whole  body,  excepting  the 
head  and  neck,  was  so  sensitive  that  suffering  was  caused  by  the 
gentlest  touch.  During  the  following  three  or  four  days  paralysis 
of  motion  became  general  in  the  extremities,  but  not  affecting  the 
head,  neck,  thorax,  and  the  left  forearm  and  hand.  Could 
not  raise  his  heels  from  the  bed,  but  while  on  his  side,  could 
partially  flex  the  thighs  on  the  abdomen.  Constipation  became 
severe,  but  the  bladder  was  unaffected.  During  this  time 
the  temperature  was  twice  observed  and  recorded.  On  the  fourth 
day  it  rose  to  102°,  a  few  days  later  to  101°.  After  the  tenth 
day  improvement  began  to  be  manifest,  and  continued  until  the 
end  of  the  second  week,  when  he  could  get  into  a  chair,  but 
could  not  stand,  nor  could  he  raise  his  feet  from  the  floor.  The 
soreness  had  receded  to  the  shoulders.  At  the  end  of  the  third 
week,  could  walk  with  assistance,  but  could  not  lift  the  feet 
higher  than  enough  to  prevent  dragging.  Constipation  continued 
and  did  not  disappear  until  two  months  later.  The  right  arm  was 
powerless.  The  left  arm  was  recovering  strength  rapidly.  This 
arm  had  not  been  affected  below  the  elbow.  At  the  end  of 
the  fourth  week  he  could  walk  alone,  the  right  leg  having  regained 
considerable  strength,  but  the  left  leg  could  as  yet  be  moved  onlv 
with  difficulty.  At  this  time  he  began  to  feed  himself  again, 
by  using  the  left  hand  after  the  elbow  had  been  rested  on 
the  table.  Throughout  there  had  been  no  abnormal  sensations, 
no  numbness.  During  these  four  weeks  he  lost  sixty  pounds 
in  weight. 
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Examination,  Jan.  12,  1884  :  Complete  loss  of  voluntar}-  motion 
in,  and  great  atrophy  of  all  the  muscles  supplied  by  the  right 
brachial  plexus,  excepting  those  supplied  by  the  fifth  and  sixth 
cervical  roots.  The  right  hand,  with  extreme  atrophy  in  all  parts, 
was  en  griffe.  The  muscles  of  this  extremity,  including  those  of 
the  shoulder,  were  unaffected  by  faradism,  but  all,  with  the 
exception  of  those  in  the  hand,  reacted  to  strong  galvanism.  On 
the  left  side  the  supra-spinatus  and  infra-spinatus  were  greatly 
atrophied,  the  pectoral  muscles  less  so,  while  all  contracted  under 
faradism.  The  elbow  could  with  greatest  difficulty  be  raised  to 
the  level  of  the  shoulder.  Below  the  shoulder  the  left  arm 
was  normal.  Power  to  raise  either  knee  was  diminished.  The 
left  anterior  tibial  was  not  under  control  of  the  will  and  was 
atrophied,  but  reacted  to  strong  faradism.  Because  of  the  loss  of 
this  muscle  the  foot  falls  in  extension  when  raised. 

To  the  present  time,  May  i6th,  treatment  by  electricity  has 
been  almost  daily.  All  the  muscles  of  the  right  upper  extremity 
contract  under  galvanism,  with  the  formula  CCC.  >  ACC,  while 
the  brachialis'  anticus,  biceps,  sup.  longus,  and  pectorales  major 
and  minor  contract  under  faradism.  The  pectoral  muscles, 
biceps,  and  anterior  brachial  show  decided  contractions  by 
the  will.  The  nutrition  of  these  muscles  under  the  influence 
of  the  will  so  far  exceeds  that  of  the  others  that  their  growth 
causes  them  to  stand  out  in  marked  contrast  with  the  surrounding 
atrophy.  The  wnll  has  control  of  all  the  affected  muscles  of  the 
left  shoulder  and  of  the  left  anterior  tibial. 

This  typical  case  of  acute  spinal  paralysis  is  recorded  be- 
cause of  the  clear  history  of  the  progress  and  retrogression 
of  the  paralytic  state,  and  the  manifest  relationship  between 
the  disease  and  the  violent  muscular  exertion  which  pre- 
ceded it.  Should  the  gymnastic  violence  be  conceded 
as  the  cause,  than  which  no  other  is  apparent,  then  interest 
must  attach  itself  to  the  length  of  time  which  intervened 
between  the  cause  and  the  outbreak  of  the  disease,  and  to 
the  fact  that  while  both  extremities,  upper  and  lower,  were 
affected  during  the  fever,  the  muscles  which  remained  para- 
lyzed and  atrophied  were  those  most  violently  exercised, 
and  the  severity  of  the  results  and  their  permanency  are 
in  direct  ratio  with  the  use  of  the  muscles. 


AN  UNIQUE  CASE    OF   POLIOMYELITIS    ANTE- 
RIOR  ACUTA  OF  THE  ADULT. 

By  AMBROSE  L.   RANNEY,  M.D., 

PROFESSOR   OF  APPLIED   ANATOMY   IN  THE  NEW  YORK     POST-GRADUATE     MEDICAL  SCHOOL  AND 

HOSPITAL. 

I  DESIRE  to  call  attention  to  a  case  which  has  lately- 
come  under  my  personal  notice,  and  which  seems  to 
present  some  very  striking  peculiarities.  I  refer  to  a  marked 
attack  of  poliomyelitis  of  the  acute  (?)  form  in  the  adult, 
which  was  followed  by  a  paralysis  of  the  leg  and  arm  of 
opposite  sides.  Although  in  the  literature  of  the  subject 
different  forms  of  paralysis — such  as  m.onoplegia,  para- 
plegia, hemiplegia,  and  paralysis  of  all  four  limbs^have  been 
recorded,  I  am  unaware  of  a  case  where  there  has  been  the 
peculiar  combination  of  symptoms  which  I  now  record.  In 
Seguin's  brochure  upon  this  disease,  published  in  1874,  he 
cites  from  Duchenne  four  cases,  three  of  which  had  all  of 
the  limbs  affected,  while  one  developed  paraplegia.  Those 
selected  also  from  Charcot  and  Gombault,  as  well  as  the 
personal  cases  cited  by  that  author,  do  not  contain  a  single 
instance  of  a  similar  type.  In  my  search  through  the  vari- 
ous text-books  and  the  journals  published  since  that  date, 
I  have  failed,  as  yet,  to  detect  a  parallel  instance.  If  I  am 
correct  in  my  belief  and  in  my  diagnosis,  the  case  presented 
is  unique. 

The  history  of  the   case   is   published  as  it  was  noted  at 
the  time  of  my  clinical  examination.     I  hoped  to   be  able 
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to  publish  a  more  detailed  statement  in  regard  to  the  ex- 
act measurements  of  homologous  parts,  the  electro-muscular 
reactions,  etc.,  but  I  was  disappointed  by  the  patient  failing 
to  keep  an  engagement  made  with  me  for  that  object.  I 
was  unable  also  to  obtain  a  photograph  of  his  limbs  for  the 
same  reason. 

The  history  obtained  from  the  patient  is  given  in  full. 

A  young  man  presented  himself  at  one  of  my  clinics  in  Burling- 
ton, Vt.  (April  27,  1S84)  with  the  following  statement  of  symp- 
toms : 

Age  twenty  years.  Unmarried.  Occupation — that  of  a  laborer. 
In  the  summer  of  1882,  patient  was  employed  in  a  saw-mill,  and 
was  obliged  to  run  a  treadle  with  his  left  foot  and  to  push  boards 
against  a  circular  saw  with  his  right  hand.  Shortly  previous  to 
the  time  of  the  development  of  his  nervous  trouble,  he  was  severe- 
ly stung  by  'a  swarm  of  bees  upon  the  exposed  portions  of  his 
body.  He  noticed  no  particular  results  from  the  accident,  how- 
ever, and  the  wounds  healed  kindly.  After  a  day's  fishing,  the 
patient  slept  upon  the  wet  grass  and  was  attacked  immediately 
with  a  marked  febrile  disturbance,  which  was  followed  by  a 
paralysis  of  sudden  development.^  The  paralysis  was  confined 
exclusively  to  the  left  foot  and  leg,  and  the  right  upper  limb  (the 
ones  which  he  constantly  employed  in  his  daily  vocation).  The 
leg-paralysis  disappeared  with  great  rapidity,  and  in  a  few  weeks 
he  was  able  to  use  the  right  and  left  lower  extremities  with  equal 
power.  The  right  arm,  however,  never  regained  its  power,  and 
began  to  give  evidence  of  rapid  wasting  of  the  muscles  of  the 
shoulder  and  hand.  He  has  never  noticed  a  wasting  of  the  mus- 
cles of  the  lower  extremity. 

On  examination,  the  grasping  power  of  the  right  arm  was  al- 
most abolished  ;  the  muscles  of  the  thumb  were  atrophied  to  such 
an  extent  as  to  allow  the  fingers  of  my  hand  to  perceive  each 
other  with  distinctness  when  they  grasped  the  hand  between 
the  metacarpal  bones  of  the  thumb  and  the  index-finger.  The 
"bird-claw"  deformity  of  the  hand  was  partially  developed, 
but    the    interossei  showed  a  less-marked    wasting  than  existed 

'  The  patient  stated  at  first  that  the  paralysis  came  on  "  inside  of  a  week  "  ; 

but  on  being  questioned  sharply,  he  stated  that  "  he  was  not  sure  but  that  it 
occurred  in  two  days."  He  was  positive,  however,  that  it  developed  not  more 
than  seven  days  after  sleeping  on  the  wet  ground. 


POLIOMYELITIS  ANTERIOR  ACUTA.  69 

in  the  thenar  eminence.  The  deltoid  was  almost  completely 
destroyed,  and  the  muscles  of  the  scapula  were  also  affected  to 
a  marked  degree.  The  circumference  of  the  limb  was  less 
than  that  of  its  fellow.  A  very  strong  faradic  current  pro- 
duced slight  contractions  of  some  of  the  muscles  of  the  hand 
and  forearm,  but  the  entire  limb  seemed  to  respond  very  feebly 
to  the  current,  and  no  electro-reaction  occurred  in  the  mus- 
cles of  the  thumb.  No  constant-current  battery  was  at  hand  ; 
so  that  the  "  reaction  of  degeneration  "  was  not  positively  dem- 
onstrated, although  it  would  undoubtedly  have  been  found  in 
many  of  the  muscles. 

The  lower  limbs  exhibited  no  atrophic  changes  or  loss  of 
muscular  power.  The  sensibility  to  tactile  sensations  and  the 
impressions  of  pain  and  temperature  were  normal  in  all  of  the 
limbs.  A  careful  examination  was  made  of  these  points.  The 
patient  had  been  subjected  to  massage  and  the  faradic  current  at 
intervals  for  months,  but  without  apparent  benefit.  The  blad- 
der and   rectum  had  never  given  any  evidences  of  impairment. 

Certain  peculiarities  in  this  case  struck  me,  as  follows  : 

1st.  The  continued  use  of  the  right  hand  and  left  leg 
seemed  to  act,  to  some  extent,  as  an  etiological  factor  in 
the  case.  The  cord  was  apparently  attacked  in  those  seg- 
ments that  had  been  subjected  to  excessive  and  continuous 
use,  and  the  lateral  half  of  the  cord  had  been  involved  in 
each  instance.  The  left  arm  and  right  leg,  which  were  not 
employed  in  his  occupation,  were  not  attacked. 

2d.  The  leg-paralysis  recovered  quickly  and  perfectly  ; 
but  the  arm  and  hand  never  regained  their  power.  He  had 
been  severely  stung  upon  the  arm  but  not  upon  the  leg,  al- 
though this  may  not  have  been  more  than  a  coincidence. 

3d.  The  cells  of  the  anterior  horns  in  the  cervical  seg- 
ment degenerated  rapidly,  as  evidenced  by  the  rapid 
atrophy  of  the  shoulder  and  hand,  while  those  of  the  lumbar 
segment  experienced  no  permanent  impairment  and  re- 
gained their  function  in  a  few  weeks. 

I  can  see  no  elements  of  doubt  as  regards  the  diagnosis 
of  this  case.      The    exposure,    the   febrile    symptoms,  the 
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paralysis  of  sudden  advent,  the  subsequent  atrophy  of 
muscles,  and  the  monoplegic  type  of  the  palsy,  coupled  with 
the  fact  that  the  limbs  involved  were  on  opposite  sides  of 
the  body,  can  be  explained  to  my  mind  in  no  other  way. 
The  quickly-developed  loss  of  farado-muscular  reaction 
also  adds  a  crowning  feature  to  the  list  of  symptoms.  The 
case  seems  to  be  a  particularly  unique  one  of  this  compara- 
tively rare  form  of  disease. 


ANALYSIS  OF  SEVENTY-FIVE  CONSECUTIVE 
CASES  OF  POSTERIOR  SPINAL  SCLEROSIS, 
WITH  SPECIAL  REFERENCE  TO  A  SYPHILITIC 
ORIGIN. 

By  E.  C.    SEGUIN,  M.D. 

IN  the  last  three  years  a  considerable  number  of  ob- 
servers, European  and  American,  have  recorded  the 
statistics  of  cases  of  posterior  spinal  sclerosis,  with  especial 
reference  to  its  relations  to  syphilis.  And  every  addition  to 
these  statistics,  even  if  limited  in  numbers,  is  help  toward 
the  elucidation  of  the  question  of  the  etiology  of  tabes. 
Through  extensive  cooperative  work  of  this  kind,  we  may 
reap  scientific  and  even  practical  results  of  some  value. 
This  consideration  has  led  me  to  go  through  my  case-books 
and  contribute  my  mite  to  the  subject. 

The  cases  of  tabes  which  have  come  under  my  observa- 
tion since  1866  are  naturally  divisible  into  two  classes  :  /.  e., 
those  seen  in  private  practice,  and  those  observed  at  my 
clinic  for  diseases  of  the  nervous  system  at  the  College  of 
Physicians  and  Surgeons.  The  last  named  cases  were  ex- 
amined and  published  by  my  friend,  Dr.  Birdsall,  last  year,' 
and  I  do  not  care  now  to  reproduce  that  tabular  statement. 
Suffice  it  to  say,  that  Dr.  Fuller,  one  of  my  clinical  assist- 
ants, went  to  the  trouble  of  going  over  the  clinic  case-books 
again,  and  reached  the  same  numerical  results  as  Dr.  Bird- 
sall. 

'  "  Proceedings  of  the  American  Neurological  Association,"  meeting  of  1883, 
Journal  of  Nervous  and  Alental  Diseases,  July,  1S83. 

71 


72  E.   C.   SEGUIN. 

I  now  propose  to  present  the  results  of  an  analysis  of 
the  cases  of  tabes  which  have  been  seen  by  me  in  private 
practice/ 

The  total  number  of  cases  was  75,  including  a  number  in 
the  first  stage,  and  a  few  which,  while  exhibiting  many  of 
the  symptoms  of  tabes,  were  not  typical. 

I  am  surprised  to  find  that  in  a  large  proportion  no  men- 
tion was  made  of  syphilis. 

No  mention  made  of  syphilis,  21  cases  .         .         .         .         28  ^ 

Syphilis  mentioned     .         .         54     "  •         •         •         •         72  ^ 

It  is  therefore  better  to  exhibit  the  further  proportionate 
results  in  a  double  aspect. 

I.  With  reference  to  the  total  number  of  cases  of  tabes 
recorded  : 

Syphilis  not  mentioned  in         .         .21  cases       .         .         .         28  Jj 
No  chancre  or  syphilitic  symptoms  in  15     "  .         .         .         20$^ 

History  of  chancre  or  syphilis  in      .     39     "  .         •         •         52^ 

75     "  ...       100  J^ 

Thus  in  more  than  one  half  of  the  total  number  of  cases 
a  distinct  history  of  syphilis  or  of  chancre  was  obtained. 

II.  In  the  more  correct  relation  to  the  number  of  cases 
of  tabes  in  which  a  positive  statement  was  recorded  on  the 
point  in  question  : 

No  syphilis  or  chancre  in      .         15  cases  .         .         .         27.78$^ 

History  of  chancre  or  syphilis  in  39     "  ...         72.22^ 


54     "  .         .         .       TOO. 00,';^ 

This  very  large  percentage  is  somewhat  in  accord  with 
the  results  of  Erb,  Fournier,  Voigt,  Rumpf,  and  others. 

For  those  who  still  believe  in  the  distinct  duality  of  the 
syphilitic  poisOn  {i.  e.,  in  the  existence  of  non-infecting 
chancres),  the  following  additional  summary  may  not  be 
without  interest : 


'  These  statistical  results  were  presented  by  Dr.   Birdsall,  on  my  behalf,  to 
the  Am.  Neurological  Association  at  its  recent  meeting  in  June. 
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Cases  in  which  chancre  alone  occurred       .  .  .  23     .  42.59;^ 

Cases  in  which  chancre  and  secondary  syphilis  occurred,    16     .  29.63  JiJ 

Cases  in  which  there  was  no  history  of  syphilis  .         .         15     •         27.18  5? 

54  100.00,'? 

At  first  sight  this  exhibit  might  seem  to  mihtate  strongly 
against  the  syphilitic  origin  of  tabes  ;  but  upon  further 
consideration,  when  one  reflects  upon  the  very  large  pro- 
portion of  cases  of  common  (/".  e.^  non-systematic)  cerebral 
and  spinal  lesions,  in  which  we  only  obtain  a  history  of 
chancre,  followed  by  years  of  good  health,  then  by  the 
nervous  lesion,  it  becomes  necessary  to  drop  this  objection. 
But  even  admitting  that  there  are  harmless  "soft"  chan- 
cres,  we  also  know  that  in  a  large  proportion  of  cases  of 
"  hard  "  chancres,  skilful  treatment  may  indefinitely  post- 
pone so-called  secondary  symptoms. 


EDITORIAL  DEPARTMENT. 


REMOVAL  OF  THE  UTERINE  APPENDAGES. 

A     LETTER 
By  Lawson  Tait. 

I  have  written  so  much  on  this  subject,  that  I  am  almost 
ashamed  of  putting  pen  to  paper  about  it  again  ;  but  I  am  so  con- 
stantly subjected  to  misrepresentation,  that  it  is  difficult  to  resist 
the  inclination  to  reply.  The  article  ^  by  Dr.  William  M.  Thallon 
obliges  me  to  ask  for  some  space,  for  whilst  he  gracefully  credits 
me  with  far  more  than  I  deserve,  he  also  to  some  extent  misunder- 
stands what  I  have  written,  or  he  has  taken  my  views  second-hand. 

In  the  first  place,  I  object  altogether  to  the  title  of  his  paper  : 
"The  Battey-Tait  Operation."  The  method  of  applying  names 
of  persons  to  particular  proceedings  is  a  constant  source  of  error, 
and  it  clearly  is  so  in  this  instance.  I  have  no  objection  to  be 
bracketed  with  my  distinguished  friend  Dr.  Battey,  but  as  the 
principles  of  our  proceedings  differ  entirely,  such  a  union  as  is 
proposed  by  Dr.  Thallon  is  wholly  inconsistent.  Dr.  Battey  pro- 
posed the  removal  of  the  ovaries  for  the  purpose  of  bringing  on 
artificially  the  menopause,  for  the  purpose  of  influencing  certain 
indefinite  reflex  symptoms.  This  proposal  I  have  followed  five 
times,  and  with  such  bad  results  that  I  have  said  over  and  over 
again  in  published  papers  that  I  should  not  continue  the  practice. 
Dr.  Thallon  is  not  justified,  therefore,  in  saying  that  I  have  done 
hundreds  of  such  operations,  that  Spencer  Wells  has  done  only 
one  or  two,  and  Keith  one  or  two.     Dr.  Thallon  is   mixing  up 

'  Vide  editorial  in  April  number  of  Archives. 
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things  that  are  wholly  distinct,  and  I  have  protested  against  this 
mixture  very  many  times. 

The  principle  of  the  operation  I  advocate  is  to  save  life  and 
relieve  suffering  by  the  removal  of  diseased  organs,  or  for  such 
conditions  of  physical  disease  as  appear,  on  theoretical  grounds, 
sustained  by  actual  experience,  to  justify  the  proceeding.  I 
rarely  operate  save  in  the  presence  of  physical  signs  ;  and  in  the 
exceptional  instances  of  operations  performed  for  subjective 
symptoms  only,  I  carefully  guard  myself  by  elaborate  consulta- 
tions. 

Let  me  first  speak  briefly  of  Dr.  Thallon's  conclusions,  and 
then  I  may  say  a  few  words  on  some  passages  in  the  text  of  his 
paper. 

His  first  conclusion  is  that  "the  operation  (Battey-Tait)  is  not 
justifiable  for  purely  nervous  symptoms,  independently  of  clearly- 
marked  evidences  of  organic  ovarian  disease."  I  wholly  agree 
with  this,  only  I  say  this  is  a  criticism  of  Battey's  operation,  and 
not  Tait's. 

Dr.  Thallon's  second  conclusion  is  that  "it  is  not  justifiable  in 
cases  of  uterine  disease  or  hydro-salpinx." 

In  answer  to  this  I  say  that  my  proposal  to  remove  the  appen- 
dages for  uterine  myxoma,  made  almost  simultaneously  by  Hegar 
and  myself,  and  therefore,  on  Dr.  Thallon's  plan,  entitled  to  the 
name  of  the  Hegar-Tait  operation,  has  been  in  my  hands  a  bril- 
liant success.  Mr.  Knowsley  Thornton  has  found  it  so  successful 
that  he  says  it  should  always  be  a  preliminary  to  hysterectomy. 
I  agree  with  him  so  far,  that  I  believe  if  it  were  so,  there  would 
be  a  very  small  number  of  cases  left  for  hysterectomy.  The  suc- 
cess of  this  proceeding  has  been  so  great,  and  has  received  such 
abundant  confirmation,  that  I  cannot  imagine  how  Dr.  Thallon 
gets  his  conclusion. 

As  to  hydro-salpinx,  I  have  written  so  much  on  this  point  that  I 
can  only  feel  that  Dr.  Thallon  has  omitted  to  consult  my  writings. 
As  it  is  wholly  impossible  to  diagnose  with  accuracy  the  existence 
of  hydro-salpinx  without  abdominal  section,  as  it  is  wholly  impos- 
sible to  be  sure  of  its  position,  tapping  is  altogether  out  of  the 
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question.  The  recommendation  of  tapping  as  an  alternative  for 
removal  of  the  diseased  tube,  can  come  only  from  one  who  has 
no  practical  acquaintance  with  the  disease. 

On  this  point  let  me  just  interpolate  a  complaint  against  one 
sentence  of  Dr.  Thallon's  article,  in  which  he  says  :  "  Mr.  Lawson 
Tait  in  especial  has  been  singularly  rash  in  minimizing  the  risks, 
and  he  has  probably  done  a  great  deal  of  harm  in  encouraging  men 
to- undertake  a  so-called  'easy  operation,'  which  too  often  has 
ended  fatally  for  the  patient." 

I  protest  against  this  as  most  unfair.  I  have  never  said  it  was 
an  easy  operation.  I  have  always  said  it  is  one  of  the  most  diffi- 
cult things  in  surgery.  I  have  never  encouraged  any  one  to  do 
these  cases  unless  he  was  prepared  to  do  as  I  have  done — give  up 
every  thing  else  to  follow  them.  I  have  always  said,  and  I  say 
again,  that  a  man  whose  prospect  is  to  do  only  five  or  six  cases  of 
this  kind  in  a  year  has  no  right  to  attempt  them,  and  that  if  he 
does  and  they  are  fatal  to  the  patients,  he  has  done  a  very  wrong 
thing.  I  have  never  minimized  the  danger,  I  have  constantly  em- 
phasized it.  I  have  never  said  that  my  own  mortality,  about  one 
per  cent.,  could  be  reached  by  any  body  save  by  doing  as  I  do, 
devoting  my  life  to  the  work,  and  operating  five,  six,  or  eight  times 
a  week. 

Dr.  Thallon's  third  conclusion,  that  the  operation  of  removal  of 
the  uterine  appendages  for  the  relief  of  uterine  hemorrhage,  or  the 
arrest  of  uterine  tumors,  I  have  already  answered. 

Dr.  Thallon's  fourth  conclusion  I  accept  with  more  than  pleas- 
ure, as  it  is  conveyed  in  words  extremely  gratifying  to  me.  I  have 
had  a  hard  fight  during  eight  years  to  establish  my  position,  and 
now,  thanks  to  Dr.  Kingston  Fowler,  of  the  Atiddlesex  Hospital, 
it  has  been  completely  established.  That  my  work  is  accepted  as 
"  one  of  the  most  glorious  achievements  of  the  surgery  of  our 
age  "  is  reward  enough  for  all  my  trouble. 

Dr.  Thallon  raises  the  much-discussed  question  as  to  the  influ- 
ence of  removal  of  the  ovaries  and  tubes  in  menstruation.  Let  me 
say  here  again  what  I  have  recently  said  completely,  and  several 
times  incompletely.     Removal  of  the  ovaries  alone  has  little  or  no 
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influence  in  arresting  menstruation.  Removal  of  the  tubes  alone 
arrests  menstruation  in  five  out  of  six  cases.  Removal  of  both 
tubes  and  ovaries  has  the  same  result  as  removal  of  the  tubes. 
There  are  some  cases  in  which  even  removal  of  the  fundus  uteri 
together  with  both  tubes  and  ovaries  exerts  no  influence  whatever 
on  the  periodic  regularity  of  the  menstrual  flow.  In  the  course  of 
a  few  days  a  paper  will  appear  in  the  Medical  Times  and  Gazette 
comprising  the  doctrine  of  Ritchie  and  Reeves  Jackson,  that 
menstruation  and  ovulation  are  wholly  independent  functions.  Dr. 
Thallon  seems  never  to  have  come  across  even  a  suggestion  of  this 
before,  and,  therefore,  much  of  his  criticism  of  my  own  views  I 
cannot  answer  here  for  want  of  time  and  space.  But  if 
gynaecologists  for  the  future  will  approach  this  question  with  the 
glimmering  of  an  idea  that  it  is  just  possible  the  two  functions 
may  not  be  dependent  one  on  the  other,  much  trouble,  confusion, 
and  repetition  will  be  saved. 

As  to  the  influences  of  the  removal  of  the  uterine  appendages 
for  masturbation  or  nymphomania,  I  am  quite  satisfied  that  the 
prospect  of  good  being  done  is  very  small.  I  have,  therefore,  per- 
sistently refused  to  operate  in  such  cases,  as  I  have  not  found  that 
removal  of  the  appendages  has  deprived  women  of  their  sexual 
appetite.  Only  a  few  weeks  ago,  at  the  Harveian  Society,  Mr. 
Bryant  of  Guy's  and  myself  were  able  to  quote  cases  where 
supravaginal  hysterectony  did  not  in  the  least  interfere  with  the 
sexual  appetite.  Even  if  removal  of  the  uterine  appendages  did 
destroy  it,  I  for  one  would  not  hesitate  to  operate  for  the  cure  of 
disease  ;  and  I  would  look  upon  any  man  as  an  inhuman  brute  who 
would  refuse  relief  to  his  suffering  wife  because  his  lusts  would 
have  some  smaller  gratification.  The  only  men  who  would  take 
such  a  view  of  their  position  would  be  those  who  had  brought 
the  troubles  of  hydro-salpinx  and  pyo-salpinx  on  their  wives  as  the 
result  of  gonorrhoea.  To  me  it  becomes  more  and  more  amazing 
that  this  disgusting  argument  should  be  discussed.  It  is  our  duty 
to  save  life  and  prevent  suffering,  not  to  pander  to  the  degraded 
desire  of  the  debauche. 

Dr.   Thallon  points  out  what  is  perfectly  true,  that,  whereas,  I 
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do  a  hundred  such  operations,  Sir  Spencer  Wells  does  one  or  two, 
and  he  further  says  that  we  must  see  about  the  same  class  of 
cases.  I  admit  this,  but  I  plead  that  I  am  a  generation  younger 
than  Sir  Spencer  Wells,  and  I  admit  that  when  my  time  comes  I 
shall  probably  have  the  same  difficulty  in  taking  up  a  new  theory 
that  Sir  Spencer  has  shown  in  the  present  case.  Some  months 
ago  Dr.  Horrocks  asked  me  at  the  Obstetrical  Society  how  it  was 
I  saw  so  many  cases  of  pyosalpinx  and  that  they  saw  none  at 
Guy's  Hospital.  ]\Iy  reply  was  that  there  must  be  large  numbers 
of  them  at  Guy's  Hospital  but  that  they  were  not  discovered.  Dr. 
Thallon  says  that  I  take  particular  delight  in  saying  that  in  many 
of  my  cases  operation  had  been  previously  refused  in  London, 
and  if  Dr.  Thallon  knew  how  much  I  have  been  misrepresented 
and  maligned  by  some  of  my  London  brethren  he  would  not  be 
surprised.  But  my  delight  has  been  greatly  intensified  by  a  paper 
read  last  week  by  Dr.  Kingston  Fowler,  which  proves  up  to  the  hilt 
every  thing  I  have  said  on  the  subject,  and  completely  covers  the 
^ound  raised  by  Dr.  Horrocks,  and  justifies  my  answer  to  it.  In 
the  discussion  on  Dr.  Fowler's  paper,  Dr.  W.  S.  Playfair  said 
that  a  middle  course  between  the  practice  at  Birmingham  and 
that  of  those  who  denounced  the  operation  was  the  safe  one.  He 
illustrated  this  safe  course  by  his  own  proceedings,  which  resulted 
in  the  awful  mortality  of  twenty-five  per  cent.  All  I  can  say  is 
that  I  hope  I  may  never  fall  into  this  safe  course  of  Dr.  Playfair, 
for  if  I  do  I  shall  speedily  give  up  practice.  No  man  is  justified  in 
operating  in  such  a  way.  What  I  constantly  plead  is  that  these 
operations  can  never  be  justified  save  by  a  very  low  mortality.  If 
my  mortality  went  up  to  twelve  per  cent.  I  should  stop. 

I  entirely  endorse  what  Dr.  Thallon  says  about  the  cases  where 
the  operation  is  done  for  "  pain,  epilepsy,  or  insanity."  It  is  too 
much  of  the  nature  of  a  leap  in  the  dark  to  have  my  support.  I  do 
not  condemn  it,  however,  for  there  have  been  some  brilliant  succes- 
ses, and  there  ought  to  be  no  mortality  at  all  when  there  is  merely 
a  removal  of  normal  appendages.  Speaking  of  a  case  related  by 
Dr.  Fordyce  Barker,  Dr.  Thallon  says  he  thinks  I  woald  not  have 
hesitated  to  operate  in  it.     He  is  entirely  wrong,  for  as  he  gives 
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the  case,  I  should  certainly  have  refused,  and  have  done  so  in 
several  very  like  it. 

Upon  two  points  let  me  say  that  I  entirely  agree  with  Dr. 
Thallon.  He  says  :  "  Where,  however,  one  ovary  lies  so  low 
down  as  to  be  the  first  thing  encountered  by  the  finger  after  en- 
tering the  vagina,  especially  if  it  is  bound  down  by  adhesions,  or 
by  a  heavy  and  retroverted  uterus,  the  chances  of  anything  short 
of  the  radical  operation  effecting  a  cure  are  very  slight."  This  is 
absolutely  true,  and  some  of  my  most  brilliant  successes  have  been 
in  precisely  such  cases. 

Again,  Dr.  Thallon  says  :  "  I  believe  it  is,  broadly  speaking, 
true  that  the  more  extensively  the  ovaries  are  matted  up  in  the 
products  of  an  old  peritonitis,  the  greater  will  be  the  necessity  for 
the  operation."  This  is  quite  correct,  but  I  cannot  at  all  agree 
with  Dr.  Thallon  when  he  further  states  that  this  "suggests  the 
unpleasant  reflection  that  the  greater  danger  is  there  of  it  being 
fatal." 

In  conclusion  I  have  only  to  say  that  I  have  examined  with 
great  care  the  contents  of  many  Fallopian  cysts  and  have 
never  seen,  though  I  have  specially  looked  for,  columnar  ciliated 
epithelium.  The  suggestion  of  Dr.  Frank  Ferguson  has  there- 
fore been  anticipated  and  exhausted. 

Birmingham,  May  6,  1884. 


DR.   THALLON'S   reply   TO   MR.   TAIT. 

The  answer  of  Mr.  Lawson  Tait  to  some  points  in  my  article  is 
chiefly  interesting  in  what  it  admits.  I  am  extremely  glad  to  find 
that  two  of  my  four  conclusions  are  so  heartily  endorsed  by  him. 
I  think  it  will  certainly  surprise  some  of  the  enthusiastic  gynae- 
cologists who  have  been  doing  "Tait's  operation  "  for  all  sorts  of 
purely  nervous  symptoms  ("pain,  epilepsy,  and  insanity  ")  to  learn 
that  Mr.  Tait  himself  "  wholly  agrees  "  with  me  that  the  operation 
is  not  justifiable  for  this  class  of  cases, — and  that  "  it  is  too  much 
of  the  nature  of  a  leap  in  the  dark  to  have  my  (/.  e.  Lawson 
Tait's)  support." 

That  declaration  is  decidedly  more  explicit  than  any  limitation 
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to  the  operation  which  I  have  hitherto  been  able  to  find  in  Mr. 
T^t's  writings  in  spite  of  pretty  careful  search.  And  I  may  as 
well  say  just  here — that  my  knowledge  of  Mr.  Tait's  published 
writings  is  in  no  case  second-hand,  as  he  seems  to  imagine.  I 
think  far  too  highly  of  their  distinguished  author,  and  appreciate 
their  positive  and  vigorous  style  too  much,  to  allow  any  of  them 
to  pass  me  by  unread. 

Mr.  Tait  objects  to  my  title  of  the  Battey-Tait  operation,  be- 
cause he  and  Dr.  Battey  do  their  respective  operations  for  differ- 
ent reasons.  That  is  quite  true,  but  then  the  results  of  an  operation 
are  what  it  is  judged  by.  It  is  doubtless  very  self-comforting  for 
Mr.  Tait  to  suggest  that  all  the  errors  arising  from  removal  of  the 
ovaries  are  due  to  the  ideas  of  his  "  distinguished  friend  Dr. 
Battey,"  while  all  the  gains  are  due  to  his  own  practice  of  also 
removing  the  tubes.  But  that  is  not  very  convincing,  and  if  we 
accept  Mr.  Tait's  personal  experience  that  he  has  done  Battey's 
operation  "  five  times  and  with  such  bad  results  "  that  he  will 
"  not  continue  the  practice,"  I  imagine  it  will  be  with  the  logical 
consequence  of  making  the  profession  somewhat  sceptical  of  the 
good  results  of  "Tait's  operation."  In  the  meantime  I  must  beg 
to  retain  the  title  I  have  adopted,  if  for  no  other  cause  than  to 
emphasize  the  fact  tliat  there  is  so  much  diversity  of  reasoning 
underlying  this  operation. 

The  main  points  on  which  Mr.  Tait  and  I  are  at  issue  concern 
the  value  of  the  procedure  in  cases  of  uterine  disease,  hemorrhage, 
and  myomata.  And  this  incidentally  raises  the  question  of  the 
influence  of  the  removal  of  the  ovaries  and  tubes  on  menstruation. 

Mr.  Tait  speaks  with  no  uncertain  sound  on  these  points. 
While  Dr.  Battey  proposed  his  operation  of  removal  of  the  ovaries 
for  the  very  purpose  of  bringing  about  the  cessation  of  menstrua- 
tion, Mr.  Tait  boldly  declares  that  Battey's  operation  has  little  or 
no  influence  in  this  direction.  On  the  other  hand,  he  alleges  that 
the  Tubes  are  fons  et  origo  mali,  and  that  their  removal  alone 
five  times  out  of  six  will  stop  the  flow  ?  How  does  he  know  that  ? 
In  how  many  cases  has  he  removed  the  tubes  alone  ?  On  page 
66  of  his  book  on  "  Diseases  of  the  Ovaries  "  (fourth  edition,  Wm. 
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Wood  &  Co.,  1883)  he  says  :  "I  always  remove  the  ovaries  along 
with  the  tubes,  as  without  the  ducts  the  glands  are  of  course 
useless."  Again,  on  page  327,  in  discussing  this  class  of  cases,  he 
says  :  "  In  my  own  practice  the  conclusion  is  indicated  that  re- 
moval of  the  Fallopian  tubes  is  more  important  than  removal  of 
the  ovaries,  and  in  by  far  the  larger  number  of  my  cases  that 
alone  might  have  sufficed — indeed,  in  many  it  has  done  so." 
With  the  physiology  underlying  this  practice  I  entirely  dissent, 
and  submit  that  it  is  radically  unsound.  Mr.  Tail's  main  addition 
to  our  knowledge  seems  to  me  to  consist  in  showing  the  only 
method  of  relieving  a  large  class  of  sufferers  from  otherwise  in- 
curable salpingitis,  but  the  incurable  conditions  in  these  cases  are 
in  nowise  due  to  the  functional  importance  of  the  tubes,  but  to 
their  anatomical  situation  and  conformation.  In  support  of  the 
very  important  functional  role  he  ascribes  to  the  tubes  he  has  ad- 
duced no  evidence.  In  his  belief  he  apparently  stands  alone,  for 
even  though  menstruation  and  ovulation  were  proven  to  be  en- 
tirely distinct  and  independent  functions — which  is  very  far  from 
being  the  case, — he  would  still  have  to  bring  forward  any  evidence 
that  the  tubes  are  the  main  factors  in  causing  menstruation.  The 
energy  of  Mr.  Tail's  statements  on  this  whole  question  cannot 
obscure  the  fact  that  the  whole  burden  of  proof  lies  with  him. 
He  seems  to  me  in  this  portion  of  his  reply  to  be  pleading  like  an 
advocate  at  the  bar  in  defence  of  Tail's  operation.  That  is  a 
false  mental  attitude.  I  think  on  such  an  issue  partisanship  is 
not  likely  to  carry  much  weight  in  overthrowing  long-established 
scientific  beliefs,  and  the  impartial  seeker  for  truth  is  tempted  to 
exclaim,  as  a  famous  Englishman  did  after  listening  to  a  famous 
and  dogmatic  colleague  :  "  I  wish  I  was  as  cock-sure  of  any  thing 
as  '  he  '  is  of  every  thing."  The  reasons  I  brought  forward  for 
holding  the  beneficial  effects  of  the  Battey-Tait  operation  as  "  not 
proven  "  for  the  cure  of  uterine  myomala  and  hemorrhage,  Mr. 
Tail  makes  no  attempt  to  answer,  and  I  need  not  therefore  repeat 
them. 

In  discussing  the  small  influence  of  the  operation  on  the  sexua 
appetite,  I  am  glad  to  find  that  Mr.  Tail  and  I  so  closely  agree. 
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With  regard  to  one  point,  Mr.  Tait  complains  that  I  have  done 
him  an  injustice  in  saying  that  he  minimizes  the  risks  of  the 
operation.  Now  I  was  careful  to  point  out  that  the  wonderful 
results  obtained  by  Mr.  Tait  went  far  to  justify  him  personally  in 
operating,  but  in  his  influence  as  a  teacher  I  think  he  largely 
justifies  my  accusation.  To  go  no  further  than  his  very  reply  in 
reference  to  my  statement  that  "the  more  extensively  the  ovaries 
are  matted  up  in  the  products  of  an  old  peritonitis,  the  greater 
will  be  the  necessity  for  an  operation,"  Mr.  Tait  says  :  "This  is 
quite  correct,  but  I  cannot  at  all  agree  with  Ur.  Thallon  when  he 
further  states  that  this  suggests  the  unpleasant  reflection  that  the 
greater  danger  is  there  of  it  being  fatal."  Now  I  would  like  to 
ask  any  fair-minded  reader  if  it  is  unfair  or  unjust  to  say  that  Mr. 
Tait  minimizes  the  danger  of  the  operation  when  he  says  he  can- 
not at  all  agree  that  extensive  adhesions  add  to  its  danger  ? 

With  reference  to  the  diagnosis  of  the  contents  of  Fallopian 
cysts  from  the  presence  of  columnar  ciliated  epithelium  in  their 
contents,  the  suggestion  was  based  by  Dr.  Ferguson  on  the  ex- 
amination of  a  number  of  cases.  The  evidence  will  in  due  time 
be  published,  and  in  the  meantime  I  can  only  say  if  the  sugges- 
tion was  "anticipated"  by  Mr.  Tait,  it  certainly  was  not  "  ex- 
hausted "  by  him  ! 

In  conclusion  I  am  glad  to  find  Mr.  Tait  so  entirely  agrees  with 
me  in  my  statements  regarding  the  large  class  of  cases  in  which 
the  operation  is  positively  justifiable.  In  helping  us  to  recognize 
this  class  of  cases,  especially  those  where  incurable  and  painful 
disease  of  the  tubes  exists,  Mr.  Tait  has  done  great  and  good 
service.  But  while  willingly  paying  my  tribute  of  admiration  to 
the  brilliancy  of  his  practical  results,  I  beg  to  enter  my  most 
earnest  protest  against  what  I  esteem  the  false  physiology,  in  spite 
of  which  those  successes  have  been  attained. 

William  M.  Thallon,  M.D. 

Brooklyn,  J^une  22,  1884. 
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Studies  in  Pathological  Anatomy.  By  Francis  Dela- 
FiELD,  M.D.,  Professor  of  Pathology  and  Practical  Medicine,  Col- 
lege of  Physicians  and  Surgeons,  New  York.  Vol.  II.,  Part  i.— 
"  Broncho-Pneumonia."  Plates  i.  to  xii.  New  York  :  Wm.  Wood 
&:  Co.,  November,  1883. 

The  first  volume  of  Dr.  Delafield's  excellent  "  Studies  "  has 
been  completed  in  1880,  and  comprised  the  subjects  of  peritonitis, 
pleurisy,  pneumonia,  empyema,  hydrothorax,  bronchitis,  tubercu- 
losis, and  phthisis  ;  illustrated  with  ninety-three  plates.  The 
work  has  received  its  due  share  of  praise  at  home  and  abroad  as 
one  of  the  best  productions  of  American  pathology. 

The  fasciculus  before  us  is  a  continuation  of  the  above 
"  Studies  "  and  forms  the  first  part  of  the  second  volume.  The 
text  consists  of  fifteen  royal  octavo  pages,  in  large  type,  giving  a 
concise  description  of  the  lesions  comprised  under  the  term 
broncho-pneufnonia,  and  is  illustrated  by  seven  full-page  photographs 
and  five  double-page  lithographic  plates  ;  all  being  reproductions 
of  original  photographs,  and  drawings  from  the  author's  skilled 
hand. 

These  illustrations  are  quite  beautiful  and  well  selected  ;  they 
give  the  work  an  exceptional  value,  and  form  its  essential  feature. 
Strictly  speaking  the  work  is  an  atlas  of  high  artistic  and  scientific 
value,  for  advanced  students  and  specialists,  rather  than  a  treatise 
of  pathological  anatomy.  Some  of  the  drawings  are  executed 
under  enormous  amplification  (x  1,500,  etc.)  which,  although 
quite  instructive  in  giving  the  extreme  histological  details,  are 
hardly  accessible  to  the  ordinary  medical  mortal,  and  less  useful 
than  the  inviting  pictures  representing  a  moderate  amplification, 
such  as  any  student  can  see  and  compare  with  the  specimen  under 
the  microscope.     Fortunately,  however  the  majority  of  Dr.  Dcla- 
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field's  illustrations  are  of  the  latter  class,  and  in  proportion  there 
are  more  of  them  in  the  fasciculus  before  us  than  in  the  first  vol- 
ume. An  admirable  feature  are  the  author's  photographs  of  the 
gross  appearances  or  of  pictures  only  slightly  amplified.  These 
are  surely  true  to  nature,  are  useful  in  conveying  to  the  reader  the 
exact  and  correct  idea  of  the  lesion  under  consideration. 

The  twelve  illustrations  referred  to  and  the  accompanying  text 
give  us,  as  stated,  a  very  good  and  clear  chapter  of  the  author's 
views  "on  some  of  the  forms  of  non-tubercular  broncho-pneu- 
monia." 

Dr.  Delafield  appears  to  be  an  adherer  to  Virchow's  view  on  the 
dual  origin  of  phthisis  ;  he  strictly  distinguishes  a  non-tubercular 
from  a  tubercular  form  of  broncho-pneumonia  or  phthisis.  Ad- 
mitting the  difficulty  in  separating  broncho-pneumonia  from 
phthisis,  he  expresses  his  position  and  view  on  this  question  as 
follows  : 

"  In  both  we  find  the  same  combination  of  peri-bronchitis  and 
diffuse  pneumonia  ;  the  peri-bronchitic  pneumonia  characterized 
by  the  implication  of  the  walls  of  the  vesicles  and  the  presence  of 
permanent  tissue  in  their  cavities. 

"  In  both  the  cellular  infiltration  of  the  walls  of  the  bronchi 
may  lead  to  their  dilatation  and  to  the  formation  of  cavities. 

"  In  both  there  are  inflammatory  changes  involving  the  connec- 
tive-tissue framework  of  the  lung  ;  and  when  these  changes  have 
once  commenced,  there  is  the  same  tendency  to  a  persistence  and 
extension  of  the  inflammatory  process. 

"  In  both  we  may  have  much  the  same  clinical  histories. 

"  But  in  broncho-pneumonia  there  are  no  tubercle  tissue,  no 
tubercle  bacilli,  no  obliteration  of  blood-vessels,  no  areas  of  co- 
agulation necrosis,  and  comparatively  little  cheesy  degeneration 
of  inflammatory  products." 

From  croupous  pneumonia  the  author  distinguishes  the  lesion 
under  consideration,  thus  : 

In  broncho-pneumonia  "  there  is  not  merely  an  accumulation 
of  inflammatory  products  in  the  cavities  of  the  bronchi  and  air- 
vesicles,  as  in  other  forms  of  pneumonia,  but  also  inflammatory 
changes  in  the  walls  of  the  bronchi  and  vesicles,  so  that  the  tissue 
of  the  lung  is  much  more  seriously  changed,  and  changed  in  a  way 
much  more  likely  to  remain  permanent." 

The  author  believes  that  in  every  pneumonia  there  is  some 
bronchitis  present  :  if  this  bronchitis  is  more  prominent  than  the 
changes  in  the  pulmonary  tissue,  or  if  the  latter  is  affected  only  in 
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limited  areas  around  the  bronchials,  the  lesion  is  then  to  be  desig- 
nated a  broncho-pneumonia.  The  characteristic  gross  appearances 
of  sections  of  such  lungs  are  well  shown  in  the  author's  photographs. 
Grayish  peri-bronchitic  nodules  of  various  sizes  and  figures,  often 
densely  packed,  are  seen  scattered  throughout  the  parenchyma  of 
the  lungs,  which  otherwise  may  be  merely  congested  or  may  be 
variously  affected.  Dr.  Delafield  states  that  the  extension  of  the 
inflammation,  from  the  affected  bronchioles,  is  not  to  the  air-vesi- 
cles which  empty  into  that  bronchus,  but  into  those  w-hich  are  in 
contact  with  it.  It  is  "as  if  a  red-hot  needle  were  thrust  through 
the  lung,  making  a  tract  of  charred  tissue  around  it.  So  each  of 
these  inflamed  bronchi  along  its  whole  length  is  surrounded  by  a 
zone  of  inflamed  air-vesicles." 

The  author  distinguishes  an  acute  form  of  broncho-pneumonia 
from  a  chronic  or  "persistent"  form  of  this  lesion.  He  describes 
and  illustrates  each  form  by  well-studied  typical  cases  observed 
among  adults  as  well  as  children,  but  preeminently  in  the  latter. 
Each  case  is  accompanied  by  an  autopsy  record,  microscopical 
studies,  and  instructive  drawings  or  photographs  of  the  lung 
lesions. 

The  acute  form  of  broncho-pneumonia  is  identified  with  "ca- 
pillary bronchitis  "  of  the  adult  and  the  pneumonia  of  children 
which  follows  whooping-cough,  measles,  scarlatina,  diphtheria, 
etc.,  but  may  also  occur  as  an  idiopathic  affection. 

Death  may  ensue  within  a  few  hours  from  the  onset  of  the 
attack,  or  may  last  days  or  weeks.  But  recovery  appears  to  occur 
quite  commonly  and  perfectly  in  this  affection. 

.Less  frequently,  the  author  says,  a  chronic  inflammation  of  the 
interstitial  tissue  of  the  lung  is  developed  and  the  child  goes  on 
to  have  ■&.  persistent  brojicho-pneumonia. 

The  attacks  may  repeat  themselves  year  after  year  while  the 
child  grows  up  to  adult  life.  Lungs  gradually  become  consoli- 
dated, pleurae  thickened,  never  returning  to  normal  condition,  and 
"///^  patient  dei^elops  acute  general  miliary  tuberculosis'' 

In  all  cases  of  persistent  broncho-pneumonia  the  general  condi- 
tions are  given  by  the  author  as  follows  . 

"(i)  A  chronic  bronchitis  with  or  without  dilatation  of  the 
bronchi  ;  (2)  the  formation  of  new  connective  tissue  in  the  walls 
of  the  bronchi  and  the  air-vesicles,  along  the  course  of  the  blood- 
vessels, in  the  interlobular  septa,  and  pulmonary  pleurae  ;  (3)  ob- 
literation of  air-vesicles,  and  the  production  of  epithelium  and 
pus  within  them.  The  exact  condition  in  each  case  depends  upon 
ihe  extent  of  lung  involved." 
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The  author  la3's  further  stress  upon  the  emphysematous  condi- 
tions and  collapse  of  groups  of  air-vesicles  or  parts  of  lungs  and 
upon  occasional  tuberculous  infiammation  of  the  bronchial  glands 
as  concurrent  affections. 

As  a  whole,  the  author's  descriptions  are  clear,  precise,  and 
to  the  point.  None  but  favorable  comments  can  be  justly 
made. 

It  is  easy  to  recognize  acute  broncho-pneumonia  as  an  in- 
dependent affection.  This  affection  in  its  typical  form  is,  how- 
ever, seldom  seen  upon  the  autopsy  table,  as  the  patients  in  a  great 
majority  of  cases  either  get  well  or  the  disease  has  run  a  chronic 
course. 

A  closely  analogous  lesion,  the  induced  or  inhalation  broncho- 
pneumonia, has  of  late  repeatedly  been  studied  in  dogs  and  other 
animals  and  has  thrown  a  good  deal  of  light  upon  the  lesion  un- 
der consideration.  If  animals  are  forced  to  inhale  irritative  par- 
ticles (sputum,  pus,  or  powders  of  any  kind)  suspended  in  the  air 
by  means  of  a  spray  apparatus,  or  if  the  material  is  introduced 
through  an  opening  in  the  trachea  in  the  neck,  an  exquisite  acute 
broncho-pneumonia  ensues  in  every  case.  Similar  results  are 
often  obtained  also  after  paralysis  of  the  epiglottis  induced  by 
section  of  both  vagi  in  the  neck,  the  saliva  and  particles  of  food 
being  thus  allowed  to  enter  into  the  unprotected  trachea  and  lungs. 

Except  in  the  latter  case,  the  animals  as  a  rule  recover  within 
the  second  month  after  the  operation  (even  after  sputum  inhala- 
tions), and  if  an  autopsy  is  made  of  an  animal  killed  after  the  lapse 
of  two  months  the  lungs  are  seen  perfectly  normal.  When,  how- 
ever, the  animal  is  examined  within  the  first  month  there  is  seen 
an  acute  broncho-pneumonia  not  distinguishable  from  that  de- 
scribed in  man  by  Dr.  Delafield.  Throughout  the  parenchyma 
of  the  lungs  are  seen  small  nodes,  of  irregular  sizes  and  outlines, 
resembling  tubercles. 

Under  the  microscope  these  nodules  show  to  consist  of  mere 
unorganized  collection  of  cells,  often  in  a  state  of  retrograde 
change  and  mixed  with  mucus  and  debris  ;  this  exudate  being 
limited  to  the  lumina  of  the  bronchials  and  their  pertaining  groups 
of  air-vesicles  (the  acini)  which  they  fill.  On  section  these  artifi- 
cial boundaries  give  rise  to  the  appearance  of  nodes.  Very  often 
epithelial  cells  and  mucus  from  the  bronchi  have  been  seen  inter- 
mingled with  the  purulent  contents  within  the  air-vesicles  ;  this 
suggests  that  the  exudate  contained  in  the  latter  may  have  been 
partly  aspired  from  the   bronchi  (during  forced  breathing)  and 
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was  lodged  in  the  air-vesicles  as  foreign  material.  This  appears 
to  be  also  the  case  in  acute  broncho-pneumonia  in  man.  In  fatal 
cases  of  acute  broncho-pneumonia  in  animals  as  well  as  in  man 
abscesses  have  been  met  with. 

Chronic  broncho- pneumonia,  however,  must  be  classed  with  the 
tuberculosis  lesions  in  accordance  with  our  present  knowledge  of 
what  constitutes  tubercle  ;  a  knowledge  to  which  Dr.  Delafield 
himself  has  so  much  contributed  in  his  "  Studies." 

From  the  standpoint  of  a  unitory  origin  of  phthisis  it  is 
difficult  to  conceive  a  definite  distinction  between  chronic  non- 
tubercular  and  tubercular  broncho-pneumonia,  first  on  account  of 
the  too  common  concurrence  of  miliary  tuberculosis,  and  further 
for  other  reasons  stated  by  Dr.  Delafield  himself. 

As  a  really  refreshing  feature  of  the  author's  admirable 
"Studies  "  must  be  mentioned  yet  his  sound  and  unbiassed  refer- 
ence to  the  tubercle-bacillus  question.  [h.  f.  f.] 

Psychiatric  :  Klinik  der  Erkrankungen  des  Vorder- 
hirnes,  begriindet  auf  dessen  Bau,  Leistungen  und 
Ernahrung.  Von  Dr.  Theodor  Meynert,  Professor  der  Ner- 
venkrankheiten  und  Vorstand  der  Psychiatrischen  Klinik  in  Wien. 
Erste  Halfte.     Wien,  1884.     Wilhelm  Braumiiller. 

In  an  article  published  in  1878,  Professor  Meynert  incidentally 
refers  to  his  treatise  on  psychiatry  which  he  was  then  preparing 
for  the  press.  More  than  six  years  have  since  elapsed,  and  the 
first  half  of  that  work  has  but  just  been  presented  to  the  medical 
public.  The  delay  in  its  publication  can  not  be  attributed  solely 
to  the  author's  avowed  dislike  of  book-making ;  in  part  it  is  un- 
doubtedly due  to  the  careful  manner  in  which  Prof.  Meynert  has 
sifted  his  own  thoughts,  and  the  facts  furnished  by  others,  before 
putting  them  to  print.  Having  a  distinct  message  to  impart,  he 
knew  that,  whether  published  a  year  or  two  earlier  or  later,  the 
originality  and  worth  of  his  views  would  not  be  disputed  by  others. 

To  all  medical  men,  and  particularly  to  those  interested  in  the 
study  of  the  brain,  Meynert's  name  is  well  known.  His  ana- 
tomical researches  rank  with  those  of  Clarke,  Burdach,  and  Stilling. 
Our  present  knowledge  of  the  relation  of  the  subcortical  ganglia 
to  the  hemispheres,  of  the  minute  anatomy  of  the  cortex,  of  the 
tegmentum,  and  of  the  projection-systems,  is  based  largely  upon  the 
investigations  of  Meynert.  No  wonder,  that  Wernicke,  an  excel- 
lent judge  in  such  matters,  should  call  him  "the  greatest  brain- 
anatomist  that  ever  lived  "  ! 

Of  late  years  Meynert  has  put  his  extraordinary  knowledge  of 
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the  structure  of  the  brain  to  the  best  possible  use — to  the  study  of 
the  physiological  and  morbid  conditions  of  that  organ.  At  various 
times  and  in  various  pamphlets  he  has  indicated  the  nature  of  the 
problems  he  has  endeavored  to  solve.  This  attempt  to  strike  out 
on  a  new  line  of  research  in  the  study  of  the  origin  and  nature  of 
mental  diseases  lends  special  importance  to  the  work  before  us. 
The  title-page  tells  its  story  :  Mental  diseases  are  declared  to  be 
diseases  of  the  fore-brain,  due  to  disorders  in  the  structure,  func- 
tions, and  nutrition  of  that  part  of  the  encephalon.  Former  authors, 
and  among  them  the  greatest  names  in  this  domain  of  medical 
science  on  both  sides  of  the  Atlantic,  have  studied  carefully  the 
clinical  manifestations  of  mental  disease,  but  have  never  ventured 
an  explanation  of  the  various  forms  of  insanity  based  upon  ana- 
tomical and  physiological  data.  A  recent  writer  on  this  subject 
condemns  every  effort  to  lift  the  curtain  from  the  mysteries  of 
mind,  as  premature  and  imprudent.  Meynert  is  of  a  different 
opinion.  He  thinks  there  is  no  need  of  leaving  it  to  posterity  to 
make  deductions  from  anatomical  and  physiological  discoveries 
which  we  have  made.  New  facts  should  be  utilized  at  once. 
Mistakes  are  inevitable,  but  succeeding  investigators  will  profit  by 
them. 

In  the  very  first  chapter,  on  the  anatomy  of  the  brain,  the  author 
shows  his  thorough  mastery  of  the  subject  ;  in  this  section  those 
structures  are  mapped  out  and  thoroughly  explained  which  have 
an  important  bearing  upon  the  study  of  mental  diseases.  Those 
who  expect  this  part  of  the  treatise  to  take  the  place  of  a  text- 
book on  cerebral  anatomy  will  be  sorely  disappointed.  Among 
recent  authors,  Wernicke,  Schwalbe,  Luys,  and  Meynert  himself 
(in  Strieker's  "  Handbook  of  Histology  ")  have  given  more  detailed 
accounts  of  the  minute  structure  of  the  brain.  Instead  of  burden- 
ing the  reader's  mind  with  a  vast  array  of  facts,  Meynert  prefers, 
in  this  instance,  to  have  him  conceive  the  brain  as  a  unit,  and  to 
have  him  understand  the  relative  arrangement  of  its  parts.  Suf- 
ficient embryological  data  are  given  to  show  the  development  of 
the  adult  brain  from  the  primary  medullary  tube,  and  more  espe- 
cially the  growth  of  the  fore-brain  from  the  lateral  appendages  of 
the  primary  anterior  vesicle. 

Whether  we  consider  the  cerebral  structure  from  an  anatomical, 
physiological,  or  biological  point  of  view,  we  must,  according  to 
Meynert,  distinguish  between  the  cortex  and  the  sub-cortical 
ganglia  ;  we  must  remember  that  the  cortex  is  the  one  surface 
upon   which  all  the   impressions   from  the  body  and    the    outer 
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world  are  registered,  and  that  the  sub-cortical  ganglia  are  way 
stations,  as  it  were,  through  which  the  peripheral  nerve-tracts  pass 
on  their  journey  to  the  cortex. 

The  division  of  these  nerve-tracts  into  projection-systems  is  too 
well  known  to  be  more  than  alluded  to  here.  The  other  (intra- 
cortical)  system  of  fibres — the  association-system — plays  an  im- 
portant role  in  the  physiological  and  later  sections  of  this  book. 
Professor  Meynert  has  devoted  great  care  to  the  proper  elucida- 
tion of  these  fibres.  Lying  entirely  within  the  cortex,  and  form- 
ing closely  interlacing  groups,  they  can  be  most  clearly  demon- 
strated by  having  recourse  to  the  old  method  of  detaching  the 
various  bundles  of  fibres  from  their  proper  connections,  without 
creating  artificial  divisions.  Forel  has  been  loudest  in  his  ob- 
jections to  this  "  detaching "  method  (Abfaserungsmethode). 
It  may  prove  a  dangerous  weapon  in  the  hands  of  an  amateur 
anatomist,  but  not  when  practised  by  Burdach  or  Meynert.  The 
author's  preparations,  of  which  excellent  drawings  are  given  in 
the  book,  convince  one  of  the  truth  of  what  they  are  intended  to 
express. 

Meynert  has  deprived  cerebral  anatomy  of  much  of  the  mystery 
which  once  attended  it. 

Of  great  interest  in  the  chapter  still  under  consideration  are  the 
brief  allusions  to  the  cause  of  variation  of  cerebral  structure 
among  the  different  species  of  animals.  Thus  he  clearly  shows 
that  the  greater  or  lesser  development  of  the  fore-brain  is  the  con- 
trolling factor  in  shaping  the  entire  cerebral  mass  ;  that  upon  such 
variations  in  development  depend  the  relative  size  of  the  pes 
pedunculi,  of  the  pons  and  the  pyramidal  tracts,  and  indirectly  the 
appearance  or  (apparent)  disappearance  of  the  corpus  trapezoides 
and  olivary  body  in  animals  and  man. 

Excellent  as  this  chapter  is  in  all  other  respects,  we  regret  that 
it  was  not  revised  shortly  before  the  appearance  of  the  first  half 
of  this  work,  for  during  the  last  few  years  Forel,  Schwalbe,  v. 
Monakow,  and  particularly  Roller,  have  added  greatly  to  our 
knowledge  of  the  minute  anatomy  of  the  brain.  It  is  barely  pos- 
sible, however,  that  Meynert  will  refer  to  the  conclusions  of- these 
investigators  in  an  appendix  which  he  promises  to  issue  with  the 
second  half  of  ihe  volume. 

From  the  chapter  succeeding  the  one  just  reviewed,  the  student 
of  psychology,  as  well  as  the  medical  man,  ma)-  reap  a  rich  har- 
vest. As  in  the  anatomical  part,  so  here  the  intimate  relations 
between   the  cortex   and  the  sub-cortical   ganglion  is  forced  upon 
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our  attention.  There  is  a  functional  relation  corresponding  in 
importance  to  the  anatomical  relation  between  these  parts.  The 
normal  functions  of  the  cortex  are  considered  first.  Once  having 
accepted  Bell's  law  of  the  centripetal  and  centrifugal  conducting- 
power  of  the  posterior  and  anterior  nerve-roots  respectively,  the 
author  shows  that  we  need  merely  postulate  the  sensitiveness  of 
the  cerebral  nerve-cell  in  order  to  gain  an  insight  into  the  cortex 
as  the  organ  of  intelligence.  Allowing  the  cortical  surface  of  the 
child's  brain  to  be  a  tabula  rasa,  let  us  suppose  that  it  (the  child) 
meets  for  the  first  time  a  bleating  lamb.  Through  the  various 
parts  of  the  projection-system  two  impressions  are  carried  to  the 
cortex  :  a  visual  image  of  the  lamb,  and  an  auditory  image  of  the 
sound  it  produced.  These  images,  we  have  good  reason  to  be- 
lieve, will  be  stored  in  different  parts  of  the  cortical  surface  ;  as 
there  is  no  irradiation  (practically)  in  the  gray  substance  of  the 
cortex,  the  cells,  harboring  these  impressions,  would  be  anatom- 
ically and  functionally  separate  but  for  the  presence  of  the  asso- 
ciation fibres  connecting  them.  Such  an  association,  once  formed, 
is  a  permanent  one,  and  one  of  these  images  cannot  be  excited 
without  recalling  the  memory  of  the  other.  The  cerebral  cortex  is 
practically  a  storehouse  of  such  visual,  auditory,  and  other 
images.  An  association  group  may  comprise  any  number  of  dis- 
tinct images  or  memories.  Thus,  as  the  author  puts  it,  a  child 
that  has  burned  its  fingers  in  a  flame  will  add  to  the  visual  mem- 
ory of  the  flame  and  to  the  memory  of  the  painful  tactile  sensa- 
tion, the  memory  of  the  reflex  effort  to  withdraw  the  hand  from 
the  flame.  Here  the  memory  of  muscular  innervation  comes  into 
play  ;  and  later  on  the  author  shows  that  voluntary  movements  of 
which  a  higher  animal  that  lacks  cerebral  hemispheres  is  incapa- 
ble, are  simply  effected  by  re-exciting  the  impressions  registered 
in  the  cortex  of  the  previous  innervations  of  certain  groups  of 
muscles  from  the  sub-cortical  centres.  The  sum  of  all  such  im- 
pressions constitutes  what  we  call  intelligence.  These  impressions 
are  scattered  over  different  parts  of  the  entire  brain,  'and  hence 
intelligence  must  be  said  to  result  from  the  activity  of  the  entire 
cortex,  and  not  from  any  part  of  it.  To  the  development  of  logi- 
cal reasoning  from  the  intensity  and  frequent  excitation  of  defi- 
nitely associated  groups  of  impressions  we  can  only  allude  in 
passing.  The  explanation  furnished  of  aggressive  and  repulsive 
movements  has  a  more  direct  bearing  upon  mental  diseases. 

These  are  intimately  connected   with   pleasurable  and  painful 
emotions.     Relying  upon  the  experiments   of  Schiff  and  Goltz, 
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Meynert  insists  that  in  the  case  of  the  decapitated  frog,  pinching 
the  leg  not  only  causes  reflex  movements,  but  that  the  greater  the 
irritation  the  greater  the  resistance  offered  in  the  gray  substance  of 
the  spinal  cord  to  the  conduction  of  the  irritant  impulses,  and  that 
consciousness,  when  present,  recognizes  this  inhibition  as  a  pain- 
ful sensation.  Furthermore,  it  has  been  shown  that  repulsive 
movements  are  attended  by  a  contraction  of  the  blood-vessels  of 
the  spinal-cord  segment  through  which  the  sensory  irritation 
passes  ;  this  in  turn  causes  what  the  author  calls  the  dyspnoetic 
phase  of  the  nutrition  of  the  nervous  elements.  Aggressive  move- 
ments, on  the  other  hand,  are  produced  by  very  slight  friction 
(Gollz's  croak  experinient),  are  accompanied  by  pleasurable  sen- 
sations, due  to  the  unrestricted  passage  of  nerve  force,  by  a  func- 
tional hypersemia,  an  apnoetic  phase  of  nutrition,  and  so  on. 
Pushing  still  farther  in  this  direction,  the  author  shows  that  an 
actual  external  irritant  impulse  is  not  needed  to  start  this  compli- 
cated mechanism,  but  that  the  mere  memory  of  a  former  pain  may 
be  sufficient  to  cause  a  repulsive  movement  and  all  its  concomi- 
tant states.  Let  those  to  whom  these  views  appear  fanciful  look 
up  the  full  arguments  in  the  book  itself  before  passing  judgment 
upon  them.  This  chapter  and  the  following,  on  the  nutrition  of 
the  brain,  are  full  of  interesting  suggestions  to  which  even  numer- 
ous extracts  would  do  but  scant  justice. 

In  the  short  chapter  on  the  clinical  manifestations  of  prosen- 
cephalic  disease,  the  first  practical  application  is  made  of  anatom- 
ical and  physiological  principles  as  laid  down  in  the  preceding 
sections  of  this  volume.  A  few  difficulties  meeting  us  at  the  outset 
are  frankly  stated  :  First — Symptoms  due  to  sub-cortical  irrita- 
tion may  screen  cortical  lesion-symptoms  (Ausfallserscheinungen). 
Secondly — Symptoms  equal  in  severity  to  true  lesion-symptoms 
may  be  due  to  irregularities  in  the  nutrition  of  an  otherwise 
healthy  part. 

It  will  be  a  surprise  to  many  to  find  predisposition  to  mental 
disease  put  down  among  the  lowest  forms  of  anatomical  disorders. 
I  question  very  much  whether  in  all  cases  of  mental  troubles,  and 
particularly  in  those  with  a  strong  inherited  tendency  to  disease,  it 
will  be  possible  to  assign  an  anatomical  reason  ;  but  Meynert  as- 
cribes the  predisposition  either  to  some  injury  to  the  head  during 
parturition  and  consequent  malformation  of  the  skull,  or  to  the  con- 
stitutional structural  anomalies  attendant  upon  an?emia  and  other 
such  causes.  Whether  successful  or  not,  the  attempt  to  define  the 
exact  nature  of  predisposition  to  disease  is  a  creditable  one,  and 
deserves  to  be  extended  to  other  domains  of  medical  science. 
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In  considering  functional  disorders  we  must  again  discriminate 
between  the  cortex  and  sub-cortical  centres.  The  first  effect  of  a 
change  toward  defective  nutrition  of  the  cortex  is  a  loss  of  corti- 
cal inhibition  ;  as  soon  as  this  inhibitory  force  is  removed  the 
play  of  the  sub-cortical  centres  begins  ;  hallucinations  and  deliria 
are  the  result.  Irritation  of  the  sub-cortical  centres  may  bring 
about  the  same  result,  while  a  weakening  of  the  sub-cortical  func- 
tions produces  an  increase  of  cortical  power.  Meynert  explains 
this  in  the  following  way  :  Supposing  that  general  anEemia  of  the 
brain  has  produced  exhaustion  of  the  hemispheres  and  of  the  sub- 
cortical vaso-motor  centres,  then  a  paretic  condition  of  the  arte- 
rial muscular  walls  will  ensue,  and  the  result  is  hyperaemia  of  the 
cortex.  As  long  as  the  condition  lasts  we  get  a  full  complement 
of  maniacal  symptoms,  viz.  :  pleasurable  mood,  an  abundance  of 
loosely  associated  ideas  and  innumerable  motor  impulses.  By 
finally  causing  an  arterial  hypersemia  in  the  vaso-motor  centre 
itself,  this  condition  works  out  its  own  salvation  ;  the  vessels  of 
the  cortext  contract  normally  again,  and  the  maniacal  symptoms 
disappear.  If  this  process  (of  vaso-motor  irritation)  is  carried 
to  the  extreme  the  contraction  of  the  cerebral  vessels  will  become 
more  intense,  and  all  the  symptoms  of  a  melancholic  mood  will 
be  developed.  , 

From  the  explanation  given  of  normal  cortical  functions,  it  is 
evident  that  irritation  of  the  cortex  could  never  produce  any  thing 
but  abnormalities  of  thought — insane  ideas — and  pathological  emo- 
tions ;  but  the  latter  have  been  shown  to  be  mere  intensified  ]jer- 
ceptions.  We  have  already  so  far  exceeded  the  limits  of  a  review 
that  we  can  not  now  dwell  upon  the  manner  in  which,  as  the 
author  shows,  insane  ideas  and  pathological  emotions  react  upon 
each  other  ;  nor  do  more  than  quote  the  opinion  of  Meynert 
(not  peculiar  to  him,  however,)  that  insane  ideas  are  never  newly 
formed  ;  that  the  insane  subject  (with  defective  cortical  inhibition) 
simply  reproduces  such  primitive  ideas  as  a  child  possesses  that 
has  no  proper  appreciation  of  the  relation  of  its  own  individuality 
to  the  surrounding  world.  The  exaggerated  or  otherwise  defec- 
tive notions  of  the  normal  child  are  limited  and  corrected  by 
experience. 

The  quintessence  of  Prof.  Meynert's  views  is  embodied  in  his 
natural  s\?,itm  of  classification  of  diseases  of  the  fore-brain.  It 
would  be  an  injustice  to  the  author  to  criticize  or  even  to  discuss 
this  classification  until  after  the  publication  of  the  clinical  portion 
of  the  work.     If  the  second  instalment  of  this  book  will  redeem 
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the  promises  of  the  part  we  have  reviewed,  Prof.  Meynert's  trea- 
tise will  form  a  landmark  in  psychiatrical  literature. 

For  the  benefit  of  those  who  will  be  puzzled  by  the  labyrinthic 
sentences  of  the  original,  we  add  that  an  English  translation  of 
the  book  will  soon  be  published  by  Messrs.  G.  P.  Putnam's  Sons, 
of  this  city,  with  the  cooperation  of  a  London  firm.  [b.  s.] 

Legons  sur  les  Maladies  Mentales.  Par  le  docteur  B. 
Ball,  Professeur  a  la  Faculte  de  Medecine  de  Paris.  Asselin  et 
Cie.      Paris,  1883,  pp.  884. 

The  years  1883-84  will  remain  remarkable  for  the  appearance 
of  an  extraordinary  number  of  treatises  and  text-books  on  men- 
tal diseases — a  flood  apparently  out  of  all  proportion  to  the  de- 
mand, and  certainly  not  justified  by  any  special  advance  in  our 
knowledge  of  cerebral  physiology  or  pathology.  Besides  the  work 
before  us,  we  may  mention,  as  a  partial  list  of  these  new  books 
or  editions,  Krafft-Ebing's  "  Lehrbuch  der  Psychiatric,"  2d  edi- 
tion, 1883  ;  Spitzka  :  "  Insanity  ;  its  Classification,  Diagnosis, 
and  Treatment,"  New  York,  1883  ;  Hammond  :  "A  Treatise  on 
Insanity,"  New  York,  1883  ;  Mann  :  "  A  Manual  of  Psychological 
Medicine,"  Phila.,  1883  ;  Hamilton  :  "  Types  of  Insanity,"  New 
York,  1883;  Neumann:  "  Leitfaden  der  Psychiatric,"  Breslau, 
1883;  Clouston  :  "Clinical  Lectures  on  Mental  Diseases,"  Lon- 
don, 1883  (American  edition,  Phila.,  18S4)  ;  and  Meynert  : 
"  Klinik  der  Erkrankungen  des  Vorderhirns,"  Bd.  I.,  Wien,  1884. 
There  are,  doubtless,  others,  but  this  partial  list  is  surely  enough  to 
appall  the  would-be  thorough  student  of  psychiatrical  literature. 

The  work  before  us  is,  perhaps,  the  most  purely  clinical  of  all  ; 
it  is  scarcely  pathological,  and  not  at  all  psychological.  It  aims, 
in  beautifully  clear,  concise,  often  epigrammatic  French,  to  de- 
lineate insanity  as  the  physician  will  see  it.  Shall  we  say  that  it 
is  even  more  clinical  than  a  work  written  by  a  man  brought  up  in 
the  strict  asylum  hierarchy  would  be  ?  This  would  not  be  an  ex- 
aggeration, and  would  find  its  explanation  and  justification  in  the 
well-known  fact,  that  Prof.  Ball  was  a  master  in  ordinary  clinical 
medicine  before  he  began  treating  psychiatry.  The  scientific 
alienist  may  find  great  gaps  in  his  work,  but  the  practising  phy- 
sician will  turn  to  it  with  ever-renewing  pleasure  and  profit.  The 
work  is  divided  into  forty-five  lessons  or  chapters,  and  is,  in 
reality,  a  double  book,  for,  up  to  chapter  xxi.,  the  author  describes 
morbid  mental  states  as  classically  designated  by  the  French 
school,  while  beyond  this  point  he  takes   up  the   systematic  de- 
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scription  of  the  forms  of  insanity  according  to  a  classification  of 
his  own,  which  is  (and  the  author  admits  it)  based  on  the  same 
etiological  and  pathological  principles  as  that  of  Morel.  Ball 
groups  insanities  as  follows  : 

(  Circular  insanity, 
]  Monomanias. 

Hysterical, 

Epileptic, 

Choreic,  etc. 
f  Gouty, 
I  Rheumatic, 
\  Tubercular, 
I  Cancerous, 
l^  Anaemic,  etc. 
'Genital, 


I.  Vesanic  or  essential 


2.  Neuropathic 


Diathetic 


4.  Sympathetic 


Toxic 


Cardiac, 

Gastro-intestinal, 
^  Pulmonary,  etc. 
Alcoholic, 
Saturnine, 
Morphinic,  etc. 

{General  paralysis. 
Acute  delirium. 
Dementia  with  hemiplegia,  etc. 
{  Idiocy, 
7.  Congenital  .         .  \  Imbecility, 

(  Cretinism. 

The  author  does  not  attach  overmuch  value  to  this  classification, 
but  claims  for  it  that  it  will  meet  the  want  of  the  clinician. 

In  chapters  xvi.-xviii.  the  causes  of  insanity  are  well  discussed. 
The  great  importance  of  inheritance,  when  rightly  conceived,  as  a 
part  of  evolution,  is  broadly  and  strongly  sketched.  Other  causes 
are  classified  as  general  and  exciting.  Among  these  injury  to  the 
head  takes  rank  as  most  important.  The  efficacy  of  moral  causes, 
especially  that  of  the  struggle  for  existence  in  a  complex  civilized 
state,  acting  on  predisposed  organizations,  is  admitted.  General 
paralysis  may  result  from  injury  to  the  head.  In  another  place 
(chapter  xxviii.)  the  author  agrees  with  Maudsley  in  thinking  that 
this  disease  may  be  caused  by  conjugal  sexual  excesses. 

The  pseudo-general  paralyses  from  lead,  from  alcohol,  from 
syphilis,  and  from  pellagra,  receive  attention. 

Alcoholism  and  its  numerous  psychic  manifestations  receive 
what  might  at  first  sight  seem  an  undue  share  of  attention  ;  it  oc- 
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cupies  chapters  xxx.  to  xxxiii.  But  if  one  considers  the  extraor- 
dinary increase  of  alcoholic  excesses  in  France  (and  other  parts 
of  Europe)  in  the  last  twenty  years,  and  its  ever-increasing  influ- 
ence as  a  direct  and  indirect  factor  in  insanity  and  race-deteriora- 
tion, this  is  justified.  Dipsomania  is  recognized  as  a  morbid 
state. 

General  paralysis  occupies  chapters  xxxv.  to  xlii.,  inclusive, 
and  is  very  well  treated. 

Dr.  Ball's  therapy  of  insanity  is  not  encouraging.  He  has  no 
optimism,  and  is  evidently  much  influenced  by  his  faith  in  the 
degenerative  nature  of  many  forms  of  insanity.  Baths,  warm  and 
prolonged,  and  irritant  baths,  he  favors.  Opium  and  morphia  are 
seldom  beneficial.  He  recommends  the  bromides  in  melancholia, 
in  epileptic  insanity,  and  in  insanity  based  upon  hysterical  states. 
Hyoscyamia  is  not  mentioned,  and  chloral  is  said  to  be  the  best 
of  all  sedatives. 

Seclusion  is  strongly  advocated,  either  at  home  (imitating 
asylum  conditions)  or  in  institutions. 

Non-restraint  finds  no  favor  in  our  author's  eyes.  He  has  evi- 
dently not  seen  for  himself  how  perfectly  the  system  works  in 
Great  Britain,  Germany,  and  Switzerland,  though  a  week's  ab- 
sence from  Paris  would  have  enabled  him  to  do  this.  He  would 
mechanically  restrain  suicides  and  destructive  patients.  He  justly 
condemns  giving  chloral  and  morphia  simply  to  insure  quiescence, 
and  probably  overestimates  the  frequency  of  this  practice  in 
asylums. 

The  work  will  well  repay  study,  though  it  is  perhaps  too  bulky 
for  translation.  [e.  c.  s.] 
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Universally  i)rescribed  and  recommended  by  physicians  of  all  schools. 


A  preparation  of  the  phosphates  of  lime,  magnesia,  potash,  and  iron,  with  phosphoric  acid  in  such  form 
as  to  be  readily  assimilated  by  the  system.     As   Food  for  an  Exhausted  Brain,  in    Liver  and    Kidney 
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can  attend  its  use  :  its  action  will  harmonize  with  such  stimulants  as  are  necessary  to  take  ;  it  makes  a 
Delicious  Drink  with  water  and  sugar  only. 


A  Necessity. 

Dr.  C.  O.  Files,  Portland,  Me.,  Fays  :  "  Of  all  the 
samples  of  medicine  sent  me  during  the  past  dozen 
years,  it  is  the  only  one  1  have  ever  found  which  has 
become  a  necessity  in  my  own  household." 

No  Physician  Need    Hesitate. 

Dr.  S.  V.  Clevenger,  Chicago,  111.,  sa3'S  :  "  I  must 
say  that  Horsford's  Acid  Phosphate  is  of  such  value 
that  it  should  be  made  officinal.  It  is  the  most  eli- 
gible form  for  the  administration  of  phosphorus, 
and  no  physician  need  hesitate  to  order  it  on  his  pre- 
scription blanks." 


Valuable  Medicine. 

Dr.  W.  H.  Parmelee,  Toledo,  O,  says  :"  1  have 
prescribed  the  '  acid  '  in  a  large  variety  of  diseases, 
and  have  been  amply  satisfied  that  it  is  a  valuable  ad- 
dition to  our  list  of  medicinal  agents." 

A  Reliable  Article. 

Dr.  E.  CuTTEK,  Boston,  Mass.,  says:  "I  found 
Horsford's  Acid  Phosphate  to  realize  the  expectations 
raised,  and  I  regard  it  as  a  reliable  article." 

Excellent  Results. 

Dr.  J.  L.  Wilms,  Eliot,  Me.,  says  :  "  Horsford's 
Acid  Phosphate  has  given  me  most  excellent  results." 

We  have  received  a  very  large  number  of  letters  from  physicians  of  the  highest  standing,  in  all  parts  of  the 
country,  relating  their  experience  with  the  Acid  Phosphate,  and  speaking  of  it  in  high  terms  of  commendation. 

Physicians  desiring  to  test  Horsford's  Acid  Phosphate  will  be  furnished  a  sample  without  expense,  except 
express  charges.     Pamphlet  free. 

PROF.  HORSFORD'S  BAKING   PREPARATIONS 

are  made  of  the  Acid  Phosphate  in  powdered  form.    They  restore  the  phosphates  that  are  taken  from  the  flour 
in  bolting.    Descriptive  pamphlet  sent  free. 

RUIVIFORD    CHEMICAL    WORKS,  Providence,  R.  I. 


MILK-MAID    BRAND. 


ANCLO- SWISS    MILK    FOOD. 


MADE  AT  CHAM,  SWITZERLAND,  BY  THE  ANGLO-SWISS  COND.  MILK  CO. 

Prescribed  by  leading  practitioners,  and   used  in   prominent  institutions^ 
throughout  the  country. 


Moisture 

Nitrogenous  matter  (Nitrogen,  2.25  to  2.35; 
Carbo-hydrates,  soluble  in  water 
Carbo-hydrates,  insoluble  in  water 

Fat 

Ash  (inclusive  of  0.6  Phosphoric  Acid) 


^.L 

ANA 

per  ct. 

5 

to  6 

4-  5 

■'  'S 

.54 

55 

IS 

"   16 

4 

"     5 

2 

2-5 

The  proportion  of  nitrogenous 
matter  or  plastic  aliments  to  carbo- 
hydrates, or  respiratory  constituents 
in  mothers'  milk  is  1:4.5,  and  in  this 
food  the  proportion  is  practically  the 
same,  namely,  1:5.7.  The  fat,  as  a 
respiratory  substance,  is  here  re- 
duced to  the  equivalent  of  starch, 

"  My  analysis  perfectly  agrees  with  the  analysis  given  on  their  labels,  and  bears  witness  to  the  e.xcellent 
and  rational  manner  in  which  this  food  is  compounded."— Dr.  E.  Geissler,  Dresden,  April  10,  i£8o. 

"  I  have  used  Anglo-Swiss  Milk  Food  in  my  practice,  and  commend  it  with  confidence  to  those  who 
may  need  it  for  infants  or  invalids.  The  introduction  of  Anglo-Swiss  Milk  Food  into  America  is  a  great 
blessing  to  sick  children,  weary  mothers,  and  almost  discouraged  physicians,  for  medicine  will  not  take  the 
place  of  food." — E.  A.  Jennings,  M.D.,  Provident  Dispensary,  62  W.  14th  St.,  New  York. 

"  Used  in  New  York  Infant  Asylum." — J.  Lewis  Smith,  M.D. 

"  Has  yielded  most  favorable  results. "~J.  C.  Guernsey,  M.D.,  Philadelphia. 

"  The  diarrhoea  had  been  persistent  for  four  months  in  spite  of  the  use  of  other  foods.  Afler  using,  two 
days  the  evacuations  became  normal  and  the  puny  child  is  now  plump  and  healthy."— Geo.  M.  Ockford, 
M.D.,  'Vincennes,  Ind. 

"  Used  in  our  Sea-Side  Nursery.  It  nourishes  and  strengthens  every  child  to  whom  it  is  given." — 
John  'W.  Kramer,  M.D.,  Master  of  St.  John's  Guild. 

"  Our  little  ones  love  it.  It  regulates  and  strengthens  the  bowels." — Sisters  of  Charity,  St.  Vincent's 
Home,  Philadelphia. 

"  We  find  that  it  agrees  with  each  case."— M.  Spencek,  Matron  Philadelphia  Infants'  Home. 

Anglo-Swiss  Cond.  Milk  Co,,  86  Hudson  St.,  N.  Y.    P.  O.  Box  3773. 
SOLD  BY   DRUGGISTS  GENERALLY. 


V/.  H.  SOHIEFFELSN  8c  CO.S 

SOLUBLE  PILLS  AND  GRANULES, 

UNEOl'ALI.ED    11 'I; 

Purity  in  Composition,  Solubility  in  Coating-,  Uniformity  in  Size, 
Perfection  in  Form  and  Finish. 


1  he  best  materials  are  used  in  their  manufactuie. 

No  article  required  by  a  formula  is  omitted  on  account  of  its  high  cost. 
No  Pills  are  deficient  in  weight. 
The  Pills  are  Coated  while  soft. 

There  is  but  one  Coating,  which  is  perfectly  soluble,  and  there  is  no  suh 
coating  of  resmous  character. 

6,     The  Coating  is  so  transparent  as  to  clearly  reveal  the  color  of  the  mass,  and 
its  solu'oility  is  not  impaired  by  age. 

Our  list  of  Pills  and  Granules  embraces  those  made  according  to  the  formuhe 
of  the  U.  S.  Pharmacoijoc'.a  ;  also  most  of  tliose  in  common  use  among  th^ 
profession. 

Samples  and  Formulas.      Lists  furnislied  v.])(m  ajniHration,  bv 

W.  H.  SCHIEFFELIN  &  CO.. 

170  V/illiam  St.,  N.  Y 


ESTABLISHED    1S26 


HARD  RI:BBEP  hollow  GLOB.!!  PES.SARV 


GEORGE  TIEMANN  &  CO. 
Surgical     Instruments 

67     CHATHAM     STREET  . 


BR.VNCH    STORE 

STOHLMAXX.    PFARRE,    &    CO. 
107  East  28th  Street,  New  York 


A   Students'   Manual   of    Diseases  of  the 
Nose  and   Throat; 

A  Digest,  Descriptive  of  the  More  Commonly  Seen  [Diseases  of  the 
Upper  Air-Tract,  with  the  Methods  of  Treatment.  By  J.  M.  W.  KITCH- 
EN, M.D.,  Assistant  Surgeon  to  the  Metropolitan  Throat  Hospital. 


i8mo,  Cloth.     Price  $i.oo. 


G.  P.  PUTNAM'S   SONS,  27  and  29  West  230  Street.  N.Y. 


FOR  CONSUMPTION  AND  WASTING  DISEASES. 


HYBROLEINE 

HAS   BEEN   PROVED   OF   7HE    HIGHEST  VALUE   IN  CONSUMPTION  AND  ALL 

WASTING  DISEASES,  INVARIABLY  PRODUCING  IMMEDIATE 

INCREASE  IN  FLESH  AND  WEIGHT. 


FORMULA    OF    HYDROLEINE. 

Each  dose  of  two  teaspoonfuls^  equal  to  120  drops^  contains  : 

Pure  Cod-Liver  Oil  80  m.  (drops).    I   Soda 1-3  grains. 

Distilled  Water      ...    35   "  Boric  Acid 1-4     " 

Soluble  Pancreatin  .    •      5  grains.  I    Hyocholic  Acid 1-20" 

DOSE. — Two  teaspoonfuls  alone,  or  mixed  with  twice  the  quantity  of  soft  water,  to  be  taken  thrice  daily  with  meals. 


The  principles  upon  which  this  discovery  is  based  have  been  described  in  a  treatise  on  "  THE 
Digestion  and  Assimilation  of  Fats  in  the  Human  Body,"  by  H.  C.  BARTLETT,  Ph.  D., 
F.  C.  S.,  and  the  experiments  which  were  made,  together  with  cases  illustrating  the  effect  of  Hy- 
drated  Oil  in  practice,  are  concisely  stated  in  a  treatise  on  "  Consumption  and  Wasting  Dis- 
eases," by  G.  OVEREND  DREWRY,  M.D. 

In  these  treatises  the  Chemistry  and  Physiology  of  the  Digestion  of  the  Fats  and  Oils  are  made 
clear,  not  only  by  the  description  of  a  large  number  of  experiments  scientifically  conducted,  but  by 
cases  in  which  the  deductions  are  most  fully  borne  out  by  the  results. 

COPIES  OF  THESE  VALUABLE  WORKS  WILL  BE  SENT  FREE  ON  APPLICATION. 

HYDRATED    OIL, 

HYDROLEINE, 

water  and  oil. 

HYDROLEINE  is  readily  tolerated  by  the  most  delicate  stomachs,  even  when  the  pure  Oil  or 
the  most  carefully  prepared  Emulsions  are  rejected.  The  Oil  is  so  treated  with  pancreatin,  soda, 
boric  and  hyocholic  acids,  that  the  process  of  digestion  is  partially  effected  before  the  organs  of 
the  patient  are  called  upon  to  act  upon  it.  Consequently  it  is  readily  assimilated.  It  will  nourish 
and  produce  increase  in  weight  in  those  cases  where  oils  or  fats,  not  so  treated,  are  difficult  or  im- 
possible to  digest.  In  Consumption  and  other  Wasting  Diseases,  the  most  prominent  symptom 
is  emaciation,  of  which  the  first  is  the'starvation  of  the  fatty  tissues  of  the  body,  including  the  brain 
and  nerves.  This  tendency  to  emaciation  and  loss  of  weight  is  arrested  by  the  regular  use  of  HY- 
DROLEINE, which  may  be  discontinued  when  the  usual  average  weight  has  been  permanently 
regained. 

The  permanence  and  perfection  of  the  emulsion,  and  the  extreme  solubility  of  the  HYDRATED 
OIL,  solely  prepared  and  sold  by  us  under  the  name  of  HYDROLEINE,  are  shown  by  its  retaining 
its  cream-like  condition  as  long  as  the  purest  Cod-Liver  Oil  will  retain  its  sweetness.  Unlike  the 
preparations  mentioned,  or  simple  Cod-Liver  Oil,  it  produces  no  unpleasant  eructation  or  sense  of 
nau.sea,  and  should  be  taken  in  such  very  much  smaller  doses,  according  to  the  directions,  as  will  in- 
sure its  complete  assimilation  ;  this,  at  the  same  time,  renders  its  use  economical  in  the  highest  degree. 

To  brain-workers  of  all  classes,  Hydrated  Oil  is  invaluable,  supplying,  as  it  does,  the  true 
br-iin  food. 

Economical  in  use — certain  in  result.         Tonic — Digestive  and  Highly  Nutritive. 

XT'FrAi\/'  PRINCIPLE    FOR    THE  RAX 

IM  rL  W  ASSIMILATION.  r  /\  1  . 


KIDDER  &  LAIRD.   Agents  for  the  United  States, 
Price  at  Retail,  $i.oo  per  Bottle.  Depot,  83  John  Street,  New  York. 


RECENT    IMPORTANT    PUBLICATIONS. 


INFLAMMATION  OF  THE  LUNGS  :  TUBERCULOSIS 

AND  CONSUMPTION.  By  Professor  Ludwig  Buhl,  of 
Munich.  Translated  by  Drs.  M.  D.  Mann  and  S.  B.  St.  John. 
8vo,  cloth  .         .         .         .         .         .         .         .         .         .         .     I  50 

"  By  all  interested  in  the  pathology  and  etiology  of  lung  affections,  this  classical  work  will 
receive  a  cordial  welcome.  It  embraces  the  conclusions,  based  upon  twenty  years  of  laboriou.^ 
and  untiring  research,  of  one  of  the  most  distinguished  of  German  pathologists  and  clinical  ob- 
servers. *  *  *  Thg  thanks  of  the  profession  are  due  to  the  translators." — New  York 
Medical  Journal. 

ECZEMA  AND  ITS  MANAGEMENT.  A  Practical  Treatise 
Based  on  the  Analysis  of  Two  Thousand  Five  Hundred  Cases  of 
the  Disease.  New  and  Revised  Edition.  By  L.  D.  Bulkley,  M.D. 
Large  8vo  .  .  .  .  .  .  .  .  .  .     3  00 

"  The  whole  work  is  fascinatingly  interesting,  and  we  recommend  it  to  the  general  practi- 
tioner, for  whom  it  is  chiefly  written,  as  a  most  valuable  guide  to  the  intelligent  treatment  of  one 
of  the  most  frequent  as  well  as  troublesome  of  skin  affections.  *  *  *  In  regard  to  treatment, 
he  enters  most  minutely  into  details.  *  *  *  yhg  cliapter  on  Diet  and  Hygiene  is  equally 
comprehensive.     A  formulary  is  also  appended." — Philadelphia  Medical  and  Surgical  Reporter. 

THE  QUESTION  OF  REST  FOR  WOMEN  DURING 
MENSTRUATION.  Being  the  Boylston  Prize  Essay  of  Har- 
vard University,  for  1876.  By  Mary  Putnam  Jacobf,  M.D.,  Pro- 
fessor of  Materia  Medica  in  the  Women's  Medical  College,  N.  Y. 
8vo,  cloth.  With  Sphygmographic  Traces,  showing  the  variations  in 
Arterial  Tension,  and  Tables  giving  results  of  250  Urea  Analyses  of 
Urine.     Third  edition.     8vo,  clotii,  ilkistrated  .  .  .  .      2  50 

"  Based  on  a  wide  range  of  observation.  ■  vpcriment,  and  new  statistics,  the  accomplished 
author  subjects  her  material  to  a  searching  uiudysis,  and  brings  forward  a  series  of  original 
propo>iiions  regarding  the  sexual  accidents  of  women,  admirably  stated  and  ably  defended." — 
Philadelphia  Medical  and  Surgical  Reporter. 

"  As  a  specimen  of  careful  research,  close  reasoning,  and  of  investigation  in  the  true  scien- 
tific spirit,  it  has  had  few  equals  in  American  medical  publications." — New  York  Medical 
youmal. 

"  A  volume  that  should  be  read  and  studied  by  each  of  our  readers.  *  *  *  The  work 
of  a  strong,  active,  and  cultivated  mind,  and  the  result  of  laborious  and  scientific  research." — 
Boston  Medical  and  Surgical  Journal. 

THE  USE  OF  THE  COLD  PACK,  Followed  by  Massage, 

in  the  Treatment  of  Anaemia.     By  Mary  Putnam  Jacobi,  M.D., 

and  Victoria  A.  White,  M.D.     8vo,  cloth i  00 

"  A  brilliant  and  suggestive  essay." — Boston  Medical  and  Surgical  "Journal. 

INFANT    DIET.     By  A.  Jacobi,  M.D.,   Clinical   Professor  of  Dis- 
eases of  Children,  in  the  College  of  Physicians  and  Surgeons,  New 
York.     Revised,  enlarged,  and  adapted  for  popular  use  by  Mary 
Putnam  Jacobi,  M.D.     i2mo,  cloth         ......         75 

"  Dr.  Jacobi's  rules  are  admirable  in  their  simplicity  and  comprehensiveness." — New   York 

Tribune. 

G.  P.  PUTNAM'S  SONS,  Publishers, 

VEW  YORK  AND  LONDON. 


M 


ALTI 


nE 


MALTIXE  is  a  concentrated  extract  of  malted  Barley,  Wheat  and  Oats.  In  its  preparation  the  tempera 
tnre  does  not  exceed  loO  de?.  Fahr.,  thereby  retainins;  all  the  nutritive  and  digestive  agents  unimpairec? 
Extracts  of  Malt  are  made  from  Barley  alone,  by  the  German  process,  whicb  directs  that  the  mash  be  neate 
to  212  deg.  Fahr.,  thereby  coagulating  the  Albuminoids  and  almost  wholly  destroying  the  starch  digSSUf 
principle,  Itiastase. 

LIST    OF    MALTINE    PREPARATIONS. 

^lALTINE  "*"th  Pepsin  and  Pancreatine, 

WJALTSfiE  with  Phosph'ites. 

MALTIfaE  with  Phosphates  Iron  and  Q  .:nia. 

E^ALTINE  with  Phosphates  Iron,  Qnlnia&Ui.ych 

MALTINE  Fcrrated. 

MALTir^E  Wi^JE. 

Ril  A  LT I  rj  E  V/  i  U  1  with  Pepsin  and  Pancreatine. 

r^alto-yerb:?^e. 

MALTO-ViBUS$N!E\]. 


MALTINE  (Plain). 
MALTINE  with  Hops. 

MALTINE  with  Alteratives. 

MALTINE  with  Beef  and  Iron. 

MALTINE  with  Cod  Liver  Oil. 

f  TALTINE  with  Cod  Liver  on  and  Pancreatine. 

MALTINE  with  Hypophosphitcs. 

r.lALTlNE  with  Phosphorus  Comp. 

|,1ALTI^SE  with  Peptones. 


MEDICAL    ENDORSEMENTS. 

"VTe  append,  h'/  per7nismon,  a  fe"^'  names  of  the  many  prominent  Members  of  the  Medi. 
cal  Profession  avIio  are  prescribing  our  Maltine  Preparations  : 


i.  K.  BAUDrr,  31. 1).,  St.  Louis,  Mo.,  Physician  to 
bt.  Vincent's  Insane  Asylum,  and  Prof.  Ner- 
vous Diseases  and  Clinical  Alediciue,  Missouri 
Medical  College. 

W.H.  PORTEB,  A.  31.,  31.  D.,  St.  Louis,  Mo. 

E.  S.  DrXSTEB,  31.  D.,  Ann  Harbor,  Mich.,  Prof. 

Obs.  and  Dis.  Women  and  Children  Luiversi- 
I  ty  aud  in  Daranouth  College. 

tllOSIAS  H.  ANDREWS,  31.  I).,  Philadelphia,  Pa.. 

Demonstrator  of  Anatomy,  JeSursou  Medical 

College. 
B.   F.  HA3I3IEL.   31.   D.,   Philadelphia,  f>a.,  Supt. 

Hospital  of  lUc  L'uiversity  of  Peun. 

F.  R.  PALSIER,  31.  D.,  Lonisvillo,   Ky.,    Prof,  of 

Physioloiry  and  Personal  Diagnosis,  Universi- 
ty of  Louisville. 
HUNTER  3IeGUIRE,  31.  D..  Pit'  mnr.d,  Ya.,  Prof  of 

Sargery,  Med.  Col.  of  Virginia. 
F.  A.  3IART>EN,  31.  D.,  Milwaukee.  "Wis.,  finpt.  and 

Pbjsician,  MUwauliee  County  HospitaL 
L.  P.  TANDELL,  31.  D.,  Louisville,  Ky.,  Prof,  of 

Clinical  Medicine  and  Diseases  of  Children, 

University,  Louisville. 
JOHX.  A.  LARRABEE,  31.  D..  Lonisville,  Ky.,  Prof. 

uf  Materia  Medica  and  Therapeutics,  and  Clin- 

cal  Lecturer  on  Diseases  of  Children  m  the 

Hospital  College  of  Medicine. 
B.  OGDEX  DOREMUS,  31.  D.,    L.L.D.,  Kew  York, 

Prof,  of  Chemistrj'  and  Toxicology,  Bellevue 

Hospital  Medical  College  ;  Prof  of  Chemistry 

and  Physics,  College  of  the  City  of  New  York. 
WALTER  S.  HAINES,  31.  D.,  Chicago,  111.,  Professor 

of  Chemistry  and  Toxicology,  Kush  Medical 

College,  Chicago. 
%.  F.  INGALLS,  A.  M.,  31.  D.,  Chicago,  III.,  Clinical 

Professor  of  Diseases  of  Chest  and  Throat, 

Woman's  Medical  College. 
A.  A.  MEUNIER.    31.  D.,  Montreal,  Canada,  Prof. 

Victoria  University. 

MALTINE  is  prescribed  by  the  most  eminent  members  of  the  Medical  Professioa 
in  the  United  States,  Great  Britain,  India,  China  aud  the  English  Colonies,  and  is  largely 
used  at  the  principal  Hospitals  in  preference  to  any  of  the  Extracts  of  31alt. 

r^~We  will  forward  gratuitously  a  1-lb.  bottle  of  any  of  the  above  preparations  to  Phyeicians,  who  will 
pay  the  express  charges.    Send  for  our  28  page  Pamphlet  on  Maltinc  for  further  particulars. 


H.  F.  BTGGAR.  31.  D„  Prof,  of  Surdral  and  MedU 
tul  Di-casLS  cf  Wouiin,  Eumoeopaihic  Hoa^ 
pi  t-1  C '.'liege,  Cleveland,  Ouie. 

DR.  DOEF.LL,  London,  England,  Consulting  Phy. 
siciaa  to  Koyal  Hospital  for  Diseases  cf  the 
Chest. 

BR.  T.  F.  GRI3ISDALE,  Liverpool.  England,  Conr-u!V 
ing  Physician,  Ladies'  Charity  aud  Lying-iu* 
Hospital. 

AV3I.  ROBERTS.  M.D.,F.B.r.P.,F.R.S.,  Manchester, 
BuL'land,  Prof,  of  Clinical  Medicine,  Owens* 
College  School  of  Medicine;  Physician  Man» 
Chester  Royal  Infirmary  and  Lui^atic  Hospital. 

J.  C.  THOROWGOOD,  31.  i).,F.R.C.P..  London,  Eng 
land,  Physici^iii  Citj'  of  London  Ho-uital  for 
Chest  Diseases  ;  Phj'sician  West  London  Hos- 
pitaL 

W.  C.PLATFAIB,  3I.».,  F.R.CP.,  London.  Encland, 
Prof,  of  Oljstelric  Medicine  in  King's  College, 
and  Physiciiin  forthe  Diseases  of  Womenaad 
Children  to  King's  College  Hospital. 

"W.  H.  WALSHE,  31. T).,  F.R.C.P.,  Brompton,  Eng- 
land, Consulting  Phj'sician  Consumption  lli  s- 
pital,  Brompton,  and  to  the  University  College 
Hospital. 

A.  WINN  WILLIAMS,    31.  D.,    3I.B.C.S.,   London, 

England,  Physician  Samaritan  Five  Uospiial 

for  Diseases  of  Women  and  Children. 
A.  C.  3IACBAE,  SI.D.,  Calcutta,  Ind.,  Dep.  Insp.-Gen 

Hosp.  Ind.  Service,  late  Pres.  Surg.,  Calcutta  l 
EDWARD  grtOPPEE,  31. D.,  L.R.C.P.,  3I.R.C.S.J 

London,  England.  r 

LENNOX  BROWN.  F.R.C.S.,  London.  Eng.,  SenicJ 

Surgeon,  Central  Throat  and  Ear  Hospital 
J.  CARRICK  3IURRA3',   31.  D.,  Ncwcastle-on-Tyn.% 

England,  Physiciau  to  the  N.  C.  H.  for  Diti 

eases  of  Chest. 
J.  A.  GRANT,  31.  D.,  F.R.C.S.,  Ottawa,  Canada. 


U<lBobatort; 


Address 
Yonkers-on-the-IIudson. 


MEED  tC-   CAIIKMICM, 


183  Fulton  St.,  New  YorJt. 


REED  &,  CARNRICK'S 

Beef  Peptonoids 

Composed  of  the  Nutritious   Constituents  of 

BEEF,  WHEAT,  AND   MILK, 

Forms  in  Itself  a.  Perfect  Food. 


ist.  Beef  Peptonoids,  as  now  prepared,  is  hoi\\  pleasant  to  the  taste  and 
smell. 

2d.  There  is  no  food  preparation  that  compares  with  it  in  nutritive  prop- 
erties. 

3d.  It  is  partially  prepared  for  assimilation,  and,  therefore,  makes  but  little 
demand  upon  the  digestive  powers  of  the  gastric  juice. 

4th.   Being  in  the  form  of  a  dry  powder,  it  will  keep  in  any  climate. 

5th.   It  contains  over  90  per  cent,  of  nutritious  matter. 

6th.  It  contains  twenty-five  times  more  nutritive  matter  than  Liebig's  Ex- 
tract of  Beef  or  similar  productions. 

7th.  One  ounce  of  Beef  Peptonoids  contains  more  nourishment  than  five 
pints  of  beef  tea  prepared  from  eighty  ounces  of  beef. 

8th.  Beef  tea  and  similar  preparations  to  Liebig's  contain  but  little  else  than 
the  osmazone  and  stimulating  properties  of  the  beef,  and  are,  therefore,  almost 
valueless  as  constructives. 

9th.  Beef  Peptonoids  is  the  only  preparation,  rich  in  nitrogenous  matter, 
that  is  pleasant  to  the  taste. 

loth.   It  has  the  advantage  of  being  easily  and  quickly  prepared  for  use. 

Dr.  Stutzer,  Director  of  the  Imperial  Agricultural  Chemical  Laboratory  for 
Rheinish  Prussia,  Bonn,  in  a  long  and  interesting  article  in  the  Pharmaceutische 
Centralhalle  on  the  nourishing  powers  of  various  natural  and  artificial  foods  for 
infants  and  invalids,  gives  the  following  results  as  far  as  concerns  their  nitroge- 
nous nutritive  constituents  : 

Beef  Peptonoids 


'  Caviar  .  25. Si  p. 

Revalenta        .  iQ-93 

Smoked  Ham  1S.93 

Fresh  Beef       .  iS.C'? 


. 

70  percent 

6.56  p.  c. 

"  White  Bread 

7.20  p.  c. 

3.43 

"  Biscuit 

.    6.71 

3-Ot 

"  Oysters 

.    5.78 

9.90 

"  Cows'  Milk 

4.00 

' '  Fowl  (breast)  . 
"  White  of  Eggs 
"Yolk       " 
"  Infants'  Food . 
"  Extractum  Carnis  (Liebig's  Beef)        .........       3-40 

"  Dr.  Stutzer  further  exposes  the  often-exposed  superstition  about  the 
nourishing  powers  of  beef  tea.  He  shows  that  we  would  have  to  take  half  a 
gallon  of  beef  tea,  made  with  a  pound  of  beef  to  each  pint  of  water,  before  we 
get  as  much  nourishment  as  is  contained  in  a  quarter  of  a  pound  of  steak." — 
N.   Y.  Medical  Times. 

According  to  Dr.  Stutzer's  valuation  of  beef  tea,  a  patient  would  be  obliged 
to  consume  eighty  pints  of  that  deceptive  liquid  (prepared  from  eighty  pound■^ 
of  steak)  before  he  could  obtairt  the  flesh-forming  constituents  present  in  on. 
pound  of  Beef  Peptonoids. 

For  sale  in  four-ounce  packages,  price  $1.00  ;  also,  for  convenience  anu 
economy,  we  put  up  Beef  Peptonoids  in  i6-oz.  tins,  which  will  be  sent  to 
any  physician's  address,  post-paid,  on  receipt  of  $2.50.  Sample  mailed  on  ap- 
plication. 

Thanking  the  profession  for  generous  support  in  the  past,  we  beg  to  remain. 

Very  respectfully, 

REED  &.  GARNRICK, 

182    Fulton   St.,    New   York. 
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Physician's    Reference    Library. 


AGNEW'S  SURGERY. 


The  Principles  and  Practice  of  Surgery.     Be 

juries.     By  Prof.   U.    Hayes  Ag.\ew,    M.D., 

2204  Illustrations.     Price  per  volume  :  Extra  c ^,^   -      ^--     ^  ^   - 

"  It  is  the  best  of  its  kind  of  which  we  have  any  knowledge.     It  is  better  than  any  other  surgery  writtea 
ny  single  author,  and  better  than  many  of  the  encyclopaedias." — iVezu  York  Medical  Journal. 


Beinij  a  Treatise  on   Surgical  Diseases  and  In- 
LL.  D.     Three  Volumes.     2928    Pages   and 
loth.     $7.50.      She^'p.     $3.50. 


by  any  sin 


UNITED  STATES  DISPENSATORY. 


Fifteenth  Edition.     Carefully  Revised  and  Rewritten  by  Prof.  IT.  C.   Wood,  ]\I.D.,  Prof.  J.  P. 
Remington,  Ph.G.,  and  Prof.  S.    P.  Sautlkr,  F.C.S.,  Ph.  U.      Illusiraied.     One  Volume. 
Royal  8vo.     Sheep.      $8  00 
"  As  a  work  of  reference  on  the  subject  with  which  it  deals  it  is  unrivalled."— Zi^^i/fw  Lancet. 

DA  COSTA'S  MEDICAL  DIAGNOSIS. 

With  Special  Reference  to  Practical  Medicine.     .'\.  Guide  to  tlie  Knowledge  and  Discrim 
tion  of   Diseases.      By   Prof.    J.    iM.  U.\  Cdsia,  M.D.      Sixth  Kdition.     Illustrated,      b.. 
Cloth.      $6.00. 

DUHRING'S  DISEASES  OF  THE  SKIN. 

A  Practical  Treatise  on  Diseases  of  the  Skin.     By  Prof,  Lotus  A.  Duhring,  M.D.     A 

Neiv  and   'fhorou^^hly  Revised  Edition.      8vi>.      Extra  clmh.      $6.00. 

"  We  regard  it  as  the  most  complete  and  salisfactorv  work  on  dermatolOTfv  in  the  English  language,  and 
most  heartily  commend  it  to  the  practitioner  and  the  studeuc." — Boston  Medical  and  Surgical  Journal. 

GARRETSON'S  ORAL  SURGERY. 

A  System  of  Oral  Surgery.  Being  a  Treatise  on  the  Diseases  and  Surgery  of  the  Mouth, 
Jaws,  Face,  Teeth,  aud  Associate  Parts.  By  James  E.  Gakreison,  M.  D.  Illustrated 
with  Steel  Plates  and  numerous  Wood-Cuts.  Fourth  Edition,  7'horoughly  Revised,  with 
Important  Additions.     Svo.     Extra  cloth.     $8.00.     Sheep.     $9.00. 

"  For  acurate  description,  skilful  arrangement,  and  thoroughness  of  detail,  it  has  no  equal.     As  a  text- 
book for  the  mechanical  and  surgical  dentist,  it  is  invaluable," — New  York  Medical  Record. 

WOOD'S  THERAPEUTICS. 

A  Treatise   on   Therapeutics,  Comprising  Materia  Medica  and  Toxicology,  with   Especial 
Reference  to  the  Application  of  the  Physiological  Action  of  Drugs  to  Clinical  Medicine.      By 
Prof.  PI.   C.    Wood,  A.M.,  M.D.     Fifth  Edition,  Revised  and  Enlarged,  with  Itnportanl 
Additions.     Svo.     Cloth.     $6.00.     Sheep.     $6.50. 
"  Every  page  shows  the  hand  of  a  master.    It  is  an  authority  wherever  civilization  reigns." — Maryla.n  I. 

Medical  Journal. 

The  above  works  will  bv.  sold  separately,  or  as  a  library  complete. 


*,^*  For  sale  by  all  Booksellers,  or  will  be  sent,  transportation  free,  on  receipt  of  price,  by 

J.   B.   LIPPINCOTT   &   CO.,  Publishers, 

715  and  717  Market  Street,  Philadelphia. 
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THE   ANALECTIC 


VONTBLY    PERISCOPIC    SUMMARY    OF    THE    PROGRESS    OF 
MEDICAL    SCIENCE. 

EDITED    BY 

WALTER  S.  WELLS,  M.D., 

FORMERLY  EDITOR 

OF 

QUARTERLY  EPITOME  OF  PRACTICAL  MEDICINE  AND  SURGERY, 

AND 

EPITOME  OF  BRAITHWAITE'S  RETROSPECT,  ETC. 


The  Analectic  is  planned  to  meet  the  increasing  requirement  on 
the  part  of  the  Profession,  for  frequent  analysis  and  classification  of  the 
immense  number  of  items  of  practical  import  to  be  found  scattered 
throughout  the  mass  of  current  medical  literature. 

This  literature,  in  the  English  language  alone,  has  become  so  volu- 
minous that  the  class  of  practitioners  who  most  desire  to  avail  themselves 
of  the  essentials  of  medical  progress  are  those  who  have  the  least  time 
at  their  disposal  to  devote  to  the  amount  of  reading  necessarily  involved 
in  accomplishing  such  purpose. 

To  enable  us  to  do  justice  to  our  undertaking  we  arc  completing  ar- 
rangements which  will  place  at  our  disposal,  promptly  after  publication, 
copies  of  the  principal  Continental  Medical  Journals,  in  addition  to  those 
published  in  Great  Britain,  thus  largely  increasing  the  sources  from  which 
the  pages  of  The  Analectic  will  be  prepared,  and  insuring  for  this  an 
exhaustive  summary  of  practical  medical  news  from  all  the  medical 
centres  of  both  hemispheres. 

The  com.prehensive  classification  we  have  adopted  offers  the  most 
convenient  form  through  which  the  active  practitioner  may  acquaint 
himself  with  all  the  advances  in  the  application  of  remedial  and  operative 
measures,  and  will  be  found  of  equal  importance  to  the  specialist. 

With  all  needed  facilities  at  our  command,  and  with  full  experience 
as  to  the  requirements  of  practitioners,  we  feel  warranted  in  believing 
that  we  can  make  The  Analectic  the  most  valuable  repertory  of  medi- 
cal news  yet  offered  to  the  Profession. 

The  Analectic  is  handsomely  printed  in  double  column  octavo 
form, 

A  specimen  copy  will  be  forwarded  to  any  address  upon  application. 

Subscription  price,  $2.50  in  advance.     Postage  free. 

Price  per  number,  25  cents. 

Physicians  forming  a  club  or  society  will  receive  five  copies  of  The 
Analectic,  to  one  address,  by  forwarding  to  us  $10. 

G.  P.  PUTNAM'S  SONS,  Publishers, 

27  and  29  West  23d  St.,  New  York. 
25  Henrietta  St.,  Covent  Garden,  London. 


PEPTONIZED 

Cod   Liver  Oil  d  MWW. 


Physicians  who  use  Cod  Liver  Oil,  or  who  have  discontinued  its 
use  in  consequence  of  its  offensiveness  or  its  injury  to  digestion, 
should  not  fail  to  give  this  preparation  consideration.  It  is  so  far  in 
advance  of  the  Emulsions  and  all  former  preparations  of  the  Oil  that 
they  bear  no  comparison  with  it. 

ist.  It  contains  52  per  cent,  oi pure  Cod  Liver  6>// combined  with  Condensed 
Milk. 

2d.  Both  the  Oil  and  Milk  are  perfectly  digested  and  wholly  assimilable 
and  consequently  will  agree  with  the  most  delicate  stomach,  while  the  use  of  the 
plain  Oil  or  the  Emulsions  soon  injures  digestion  to  such  an  extent  that  but  a 
small  portion  is  assimilated. 

3d.  It  is  so  palatable  that  many  Physicians  administer  it  to  delicate  patients 
as  a  preparation  of  cream. 

4th.  The  administration  oi  plain  Cod  Liver  Oil.,  or  xh^  Emulsions  now  in 
use,  will  almost  invariably  exhaust  the  peptic  secretions  of  the  stomach  in  its 
effort  to  peptonize  a  substance  only  digested  in  the  duodenum,  and  also  cause 
unpleasant  eructations  and  nausea. 

5th.  A  trial  of  Peptonized  Cod  Liver  Oil  and  Milk  will  convince  any 
Physician  that  its  reconstructive  properties  will  prove  five  times  greater  than 
Plain  Oil  or  the  Emulsions  now  in  use. 

6th.  The  keeping  qualities  of  Peptonized  Cod  Liver  Oil  and  Milk  have 
been  thoroughly  tested  at  all  decomposable  temperatures. 

7th.  The  complete  masking  of  the  Oil  in  Peptonized  Cod  Liver  Oil  and 
Milk  is  almost  wholly  due  to  the  digested  milk. 

8th.  Peptonized  Cod  Liver  Oil  and  Milk  is  furnished  at  the  same  price 
as  plain  Oil  or  the  Emulsions  although  it  costs  one  third  more  to  produce. 

gl/i.  Physicians  or  Druggists  need  not  hesitate  to  order  Peptonized  Cod 
Liver  Oil  and  Milk,  yi?/-  if  it  does  not  proi^e  satisfactory  in  every  respect,  we  will 
immediately  refu?id  its  cost. 

We  also  manufacture  the  above  preparation  combined  with  HYPO- 
PHOSPHITES  OF  LIME  AND  SODA. 

We  will  furnish  gratuitously  to  any  Physician  who  will  pay  carriage 
a  pint  bottle  of  the  above  preparation. 

Send  for  Pamphlet  giving  a  full  description. 


IFOIi    S^^LE    :b~2"    XDI^TTG-GI-ISTS. 


MANUFACTURED   BY 

REED  &  CARNRICK, 

NEW  YORK. 
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THE 

AMERICAN    JOURNAL 

OF 

OPHTHALMOLOGY 

EDITED    BY 

ADOLF    ALT,  M.  D., 

St.  Louis.  Mo., 

IN  conjunction  with 

Dr.  S.  C.  Ayres,  Cincinnati.  i        Dr.  F.  C.  HoTZ,  Chicago. 

Dr.  F.  BULLER,  Montreal.  i        Dr.  L.  Howe,  Buffalo. 

Dr.  D.  CoGGiN,  Salem.  j        Dr.  Ch.  J.  Kipp,  Newark. 

Dr.  H.  CuLBERTSON,  Zanesville.  j        Dr.  F.  B.  Loring,  Washington. 

Dr.  H.  Ferrer,  San  Francisco.  j        Dr.  T.  R.  Pooley,  New  York. 

Dr.  L.  Webster  Fox,  Philadelphia.  Dr.  J.  S.  Prout,  Brooklyn. 

Dr.  B.  E.  Fryer,  U.  S.  A.,  Ft.  Leavenworth.  Dr.  G.  Strawbridge,  Philadelphia. 

Dr.  J.  Green,  St.  Louis.  Dr.  S.  Theobald,  Baltimore. 

Dr.  E.  Gruening,  New  York.  Dr.  J.  J.  B.  Vermyne,  New  Bedford. 

Dr.  O.  F.  Wadsworth,  Boston. 


Although  a  very  large  number  of  ophthalmologists  are  practising  on  the  American  conti- 
nent, the  results  of  their  scientific  researches  and  practical  experiences  have  thus  far  either 
remained  unpublished,  or  have  been  more  or  less  lost  to  their  professional  brethren  by  being 
published  in  general  medical  journals. 

The  only  medium  of  which  for  a  number  of  years  the  American  writer  on  ophthalmic  sub- 
jects could  avail  himself,  the  Archives  of  Ophthalmology,  is  issued  only  quarterly,  and,  from 
their  international  character,  they  afford  only  a  limited  space  for  American  writers. 

To  give  the  American  ophthalmologists  such  a  medium  for  communicating  the  results  of 
their  scientific  researches  and  their  clinical  experiences  to  their  professional  brethren.  The 
Americal  Journal  of  Ophthalmology  is  intended. 

Its  principal  object  shall  be  to  give  a  full  representation  of  the  scientific  work  of  American 
ophthalmologists,  and  to  form  a  record  of  each  step  in  the  advance  of  ophthalmic  knowledge 
made  by  American  writers. 

In  order  to  reach  this  aim,  a  number  of  American  ophthalmologists  of  high  standing  have 
been  asked  for  and  have  promised  their  support  to  this  journal. 

The  American  Journal  of  Ophthalmology  will  appear  on  the  15th  of  each  month. 

Original  communications  on  any  subject  relating  to  ophthalmology  are  herewith  solicited. 
Illustrations  necessary  for  the  understanding  of  the  papers  will  be  gladly  reproduced. 

Any  such  communications,  with  the  number  of  reprints  wished  for  marked  on  the  MSS., 
should  be  addressed  to  A.  Alt,  M.D.,  1405  Washington  Ave.,  St.  Louis,  Mo. 

As  this  will  be  the  first  and  thus  far  the  only  monthly  journal  on  ophthalmology  on  this  con- 
tinent, the  editor  and  publishers  hope  that  the  profession  will  give  it  their  liberal  support,  ^nd 
help  them  to  make  it  in  fact  the  American  Journal  of  Ophthalmology. 

To  bring  it  within  the  reach  of  every  man  interested  in  ophthalmic  work,  the  price  of  the 
journal  is  put  at  $2. 50  a  year. 

Every  Practitioner  should  have  this,  "  The  American  Journal  of  Ophthalmology." 

Send  in  your  orders  to 

J.  H.  CHAMBERS   &   CO., 
Publishers  and  Dealers  in  Medical  Books, 
St.  Louis,  Mo. 


WRITERS'    CRAMP,    OR    PEN    PARALYSIS. 

The  late  Dr.  Geo  M.  Beard  contributed  an  exhaustive  article  on  the  above 
subject  to  the  Medical  Record  of  March  15,  1879,  in  the  course  of  whicli 
he  said  ; 

"  This  instrument  is  destined  to  be  of  grc.it  practical  service  to  writirs'-cram|> 
sufferers,  as  well  as  to  those  who,  though  not  having  the  cramp,  are  made  gener- 
ally nervous  and  locally  tired  by  the  inechani(  al  hibor  of  writing.  During  the 
past  year  I  have  made  many  experiments  with  this  instrument,  and  have  studied 
carefully  its  relations  to  the  nervous  system,  in  order  to  determine  these  points. 
Unfortunately  book-keepers,  and  those  w  ho  write  very  sliort  notes  or  messages 
and  signatures,  cannot  profit  by  the  type-writer;  but  for  those  who  write  continu- 
ously the  instrument  is  an  almost  perfect  relief." 

We  have  many  testimonials  bearing  upon  the  above  subject,  which  we  shall 
be  pleased  to  furnish  upon  aji|)lication. 

WYCKOFF,  SFAMANS,  &  BENEDICT, 

'lt\   &  2-33  Broadwav,  New  York. 


METRIC    TABLE. 


At  the   Metric   System    will  be   used  in   this  Journal,    the  following 

Tkiies,  for  referetice,  are  given  for  those  not  yet  familiar  with  the  system  : 


METRIC  MEASURES  OF  LENGTH. 
I  Millimetre         0.001=     .039  inches 
X  Centimetre         o.oi  =     .393     " 
X  Decimetre  o.i     =  3.937     " 

X  Metre  i.       =39.370     " 

I  Kilometre    looo.       =     .62    miles 

APPROXIMATE  EQUIVALENTS. 
|1Il  or  I  gr =     .06  grams 


I  f  5  on  5     . 

If  5  ...    . 

IS  ...  . 

I  f  5  Glycerine 
t  £  5  Syrups  . 


—  4- 
—30. 
-=31. 
—37. 
—4a 


METRIC  WEIGHTS. 
I  Milligram     .     .     .      o.ooi — ^^  gr. 
I  Centigram       .     .         o.oi  ^\    " 
I  Decigram     ...       O.I     =1^    " 

I  Cram i.      =15.434 

I  Kilogram      .     .      1000.       =2.7  lb. 

TEMPERATURE. 

37°  Cent 98°. 6  Fahr. 

38°      "        ....      ioo°.4     " 

39°        *' I02''.2      " 

40"      *'         ....      104°.       ** 

41°      " io5°.8     "    • 

1°  C.=i°.8  F.     Multiply  C.  by  X.t. 
add  32=F. 
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FE  LLOWS' 

HYPO-PHOS-PHITES 

(Syr  :  Hypophos  :  Comp  :    Fellows) 

Contains  THE  ESSENTIAL  ELEMENTS  to  the  Animal  Organization 
— Potash  and  Lime  ; 

The  OXYDIZING  AGENTS— Iron  and  Manganese  ; 

The  TONICS — Quinine  and  Strychnine  ; 

And  the  VITALIZING  CONSTITUENT— Phosphorus, 
combined  in  the  form  of  a  Syrup,  with  slight  alkaline  reaction. 

IT  DIFFERS  IN  EFFECT  FROM  ALL  OTHERS,  being 
pleasant  to  taste,  acceptable  to  the  stomach,  and  harmless  under  prolonged  use. 

IT  HAS  SUSTAINED  A  HIGH  REPUTATION  in  America 
and  England  for  efficiency  in  the  treatment  of  Pulmonary  Tuberculosis,  Chronic 
Bronchitis,  and  other  affections  of  the  respiratory  organs,  and  is  employed  also 
in  various  nervous  and  debilitating  diseases  with  success. 

ITS  CURATIVE  PROPERTIES  are  largely  attributable  to  Stimu- 
lant, Tonic,  and  Nutritive  qualities,  whereby  the  various  organic  functions  are 
recruited. 

IN  CASES  where  innervating  constitutional  treatment  is  applied,  and 
tonic  treatment  is  desirable,  this  preparation  will  be  found  to  act  with  safety  and 
satisfaction. 

ITS  ACTION  IS  PROMPT  ;  stimulating  the  appetite,  and  the  diges- 
tion, it  promotes  assimilation,  and  enters  directly  into  the  circulation  with  the 
food  products. 

THE  PRESCRIBED  DOSE  produces  a  feeling  of  buoyancy,  remov- 
ing depression  or  melancholy,  and  hence  is  of  great  value  in  the  treatment  of 
mental  and  nervous  affections. 

From  its  exerting  a  double  tonic  effect  and  influencing  a  healthy  flow  of  the 
secretions,  its  use  is  indicated  in  a  wide  range  of  diseases. 

Each  Bottle  of  Fellows'  Hypophosphites  contains 

128  Doses. 

PREPARED  BY  JAMES  I.  FELLOWS,  CHEMIST, 

CIRCULARS  AND  SAMPLES  SENT  TO  PHYSICIANS  ON  APPLICATION. 


C^SPECIAL  TO  PHYSICIANS.— ONE  large  bottle  containing  15  oz.  (which  usually 
sells  for  $r.5o)  will  be  sent  upon  receipt  ot  Fifty  Cents  with  the  application  ;  this  will  be 
applied  to  the  prepayment  of  Expressai^e,  and  wdl  aflord  an  opportunity  for  a  thorough  test 
in  Chronic  case<  of  Debility  and  Nervou.-.ness.  Express  Charges  prepaid  upon  all  samples. 
For  sale  by  all  Druggists. 


VINMARIANI 


FORMULA. — ViN  Mariani  is  the  concentrated  extractive  of  the  leaf  of  Erythroxylon 
Coca,  and  an  excellent  special  quality  of  Bordeaux  Wine  ;  each  bottle  containing  the  medicinal 
properties  of  two  ounces  of  the  fresh,  selected  \e.a.vQ^,  equal  to  thirty  grains,  to  a  wineglassful.  ■ 

DOSE. — Usual  dose  is  one  wineglassful  about  half  an  hour  before,  ox  imjnediately  after,  each 
meal  ;  for  children  half  the  quantity. 

Journal  de  Therapeutique,  September,  1879. — A  vigorous  clinical 
experience  with  Vin  Mariani  by  stich  authorities  as  GUBLER,  G.  SHE, 
DECHAMBRE  and  FAUVEL  in  France,  SERGE  BOTKIN  in  Rus- 
sia, MORELL  MACKENZIE  and  LENNOX  BROWNE  in  England, 
ZAWERTHAL,  MASSEI,  and  COZZOLINO  in  Italy,  and  ELS- 
BERG  in  the  United  States  of  America  has  determined  in  many  instances 
the  real  effects  of  Coca  in  disease. 

The  laboratory  of  the  Paris  National  Academy  of  Medicine,  under  the 
superintendence  of  the  eminent  Professor  BECLARD,  uses  exclusively  the 
preparations  of  Coca  supplied  by  M.  Mariani,  in  experimenting  on  the  physio- 
logical action  of  this  plant,  and  have  awarded  to  him  the  highest  honors  for  the 
valuable  service  he  has  rendered  medical  science  in  producing,  after  a  life-long 
study,  the  most  perfect  and  reliable  preparation  of  '^Erythroxylon  Coca  "y  it  is, 
therefore,  his  greatest  honor  that  it  now  bears  his  name,  being  known  to  the 
medical  world  as  "  Vin  Mariani." 

Vin  Mariani  is  used  in  the  Hospitals,  Clin- 

iquesand  Public  Institutions  throughout 

Europe,  and  by  the  entire  Medical 

Profession. 


"Vin  Mariani," 

Erythroxylon  Coca. 

(Mariani  Wine.) 


Sold  only  in  Bottles  with 
Capsule  Cover  and 
Seal,  as  here  rep- 
resented. 

To  be  had  at  all  Druggists 
or  from  us  direct  in  original 
cases  of  12  bottles. 


We  will  mail,  free  of  all  expense,  to  any  physician,  the  most  complete  and 
interesting  essay  and  treatise  on  "ERYTHROXYLON  COCA"  and  "VIN 
MARIANI,"  specially  translated  from  the  French,  with  notes  and  opinions  of 
such  men  as  Monardes,  Acosta,  Linnaeus,  Wedell,  Boerhaave,  Fuentes,  Lit- 
trq,  Robin,  Schwalk,  Gazeau,  Reveil,  Gubler,  G.  See,  Dechambre,  Niemann, 
Wochlcr,  Rabuteau,  P^an,  Barth,  Cabrol,  Fauvel,  Morell  Mackenzie,  Lennox 
Browne,  Elsberg,  Chapusot,  Conqueret,  and  others. 

MARIANI  8l  CO.,  19  East  16th  St.,  New  York. 

Bet.  Broadway  and  Fifth  Ave. 

Paris:  41,  Bd.  Haussmann.    Laboratory:  ^Beuilly,  Sur  Seine. 


